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CONTOURING SYSTEM. PAGE 1

fiESTRACT

THREE DECSYSTEM-! 0 FDRTRflN IV PROGRAMS PROVIDE A
GENERAL. PURPOSE SYSTEM FOR CONTOURING TWD-DIMENSIDNAL DATA. 

THE SYSTEM CRN PRO'/IDE BOTH QUICK OR FINAL. 9 PUBLICATION 

QUALITY CONTOUR MAPS ON EITHER INTERACTIVE OR OFFLINE 

PLOTTING DEI/ICES. COMPLETE USER DOCUMENT AT IDN 9 WITH 

EXAMPLES'" AND PROGRAM LISTINGS ARE PRESENTED.
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DISCLAIMER.

fiLTHOUGH THESE PROGRAMS Hfll/E BEEN SUBJECTED TO MflNY 

TESTS flND CONSIDERABLE USAGE fl WflRRRNTY ON FlCCURRCY OR 

PROPER FUNCTIONING IS NEITHER IMPLIED NOR EXPRESSED.
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INTRODUCTION.

THIS SYSTEM OF THREE FDRTRRN PROGRAMS PROVIDES A SIMPLE 

YET EFFECTIVE MERNS OF CONTOURING GRIDS OF TWO DIMENSIONAL 

DATA. THE GRAPHICAL PHRSE OF CONTOURING IS PERFORMED BY 

PROGRAM CDMTUR WHICH DETERMINES THE CONTOUR PRTH BY LINEftR 

INTERPOLRTION RND PROVIDES FOR CONTOUR LABELING* RXIS 

LABELING RND DROPPING OF CONTOURS IN HIGH GRADIENT REGIONS.

LACK OF CONTOUR SMOOTHNESS RND ACCURACY OF LINEAR

INTERPOLATION OF DATA WITH CONSIDERABLE HIGH FREQUENCY

CONTENT MAY REQUIRE A MORE FINELY INTERPOLATED GRID.

PROGRAM SPLN2B PROVIDES THIS INTERPOLRTION SERVICE WITH
BICUBIC SPLINE METHODS. fl THIRD PROGRAM!" SPLN2X? IS ALSO

PROVIDED TO DETERMINE BICUBIC SPLINE COEFFICIENTS FOR DATA

GRIDS LARGER THRN CAN BE HANDLED BY SPLNSB.

flLL INPUT RND OUTPUT DRTR GRIDS RND SPLINE COEFFICIENT 

FILES MUST BE IN R STRNDRRD FORM <SEE flPPENDIX fl> . FlLL

PROGRRMS ALSO PROVIDE FOR MISSING DATA IN THE GRID PROVIDED 
SUCH DATA IS FLAGGED WITH THE COMPUTER SYSTEM MAXIMUM 
FLOATING POINT NUMBER.

THE FOLLOWING SECTIONS CONTAIN COMPLETE USER 
DOCUMENTATION REQUIRED TO EXECUTE THE CONTOURING SYSTEM. IT 
IS ASSUMED THAT THE PROSPECTIVE USER IS FAMILIAR WITH THE 
FACILITIES OF THE DECSYSTEM-10 COMPUTER RND SIMPLE FDRMfiT 
CONSTRUCTS RND NRMELIST DRTR ENTRY OF THE FDR.TRRM LANGUAGE. 
RNY USER SHOULD NOT EXPECT INSTANT SUCCESS ON FIRST USING 
THE PROGRAMS BECAUSE OF THE MANY DETAILS INVOLVED. IT IS 
SUGGESTED THAT FAMILIARIZATION OF THE ROUTINES BE MADE BY 
PLOTTING ON AN INTERACTIVE DEVICE SUCH AS THE TEKTRONIX 4010 
AND USING ONLY THE REQUIRED OPTIONS.

THESE PROGRAMS CAN BE TRANSPORTED TO OTHER COMPUTER 
SYSTEMS WITH A MODERATE AMOUNT OF REVISION BY AN EXPERIENCED 
PRDGRRMMER. ERCH PROGRAM (LISTINGS IN RPPENDIXES B THROUGH 
D> RRE WRITTEN IN DECSYSTEM-10 FDRTRRN IV. SlNCE ATTENTION 
WAS GIVEN TO BOTH TIMING AND MEMORY PERFORMANCE ALL THREE 
PROGRAMS CONTAIN NON-STANDARD FDRTRRN CONSTRUCTS IN FILE 
MANIPULATION AND MULTIPLE ENTRY SUBROUTINES. PROGRAM CDNTUR 
ALSO CONTAINS ADDITIONAL NON-STANDARD CONSTRUCTS INVOLVING 
BIT MANIPULATION OF FLAG ARRAYS BY "LOGICAL MASKING" 
STATEMENTS.

SEVERAL ROUTINES IN PROGRAMS SPLN2B AND SPLN2X ARE 
BASED ON RNDERSDN'S <1971> ALGORITHMS. THE ONLY BASIC 
CHANGES WERE TO PROVIDE FOR SIMPLE MONOTONIC INDEPENDENT 
VARIABLES AND REDUCTION OF WORK FILES AND I s D OPERATIONS IN
SPLN2X.

THE LISTINGS CONTAIN ALL CODE EXCEPT BASIC GRAPHICS

ROUTINES AND GMPRD (GENERAL MATRIX PRODUCT) SUBROUTINE.

RPPENDIX E CONTAINS USER DOCUMENTATION OF THE GRAPHICS

SYSTEM EMPLOYED RND GMPRD IS COMMONLY AVAILABLE IN
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SCIENTIFIC SUBROUTINE PRCKfiGES. NOTE THRT SUBROUTINES 

COMMON TO BOTH SPLN2D RND SPLMSX RRE LISTED ONLY UNDER

SPLN2D.
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USER DESCIPTION DP CDNTUR

GENERAL.

CDNTUR IS A GENERAL PURPOSE ROUTINE POR CONTOURING TWO 
DIMENSIONRL DATA. THE ROUTINE EMPLOYS THE CONTOUR TRftCING 
METHOD WHERE ft CONTOUR IS FOLLOWED THROUGH THE GRID. THIS 
ALLOWS CONTOUR LABELING AND MINIMIZES PEN UP-DOWN MOTIONS 
FOR MECHRNICRL PLOTTERS. HOWEVER? IT REEUIRES MORE COMPUTER 
MEMORY RND TIME THRN METHODS COMPLETELY CONTOURING ONE GRID
CELL RT ft TIME.

CDORDINftTES OF THE CONTOUR LINE ftRE DETERMINED EY 
LINERR INTERPOLRTION OF THE CONTOUR THROUGH THE GRID CELL 
"WALLS". THIS WILL OFTEN PRODUCE RNGULftR CONTOURS FOR DRTft 
GRIDS CONTRINING SIGNIFICftNT HIGH FREQUENCY COMPONENTS. 
RLTHOUGH SUCH ANGULARITY DOES NOT MATTER FOR PRELIMINARY
PLOTS? SMOOTHED? PUELICRTION EUALITY MRPS CftN EE DETftlNED EY 

PREVIOUS INTERPDLRTION WITH PPOGRftM SPLN2D.

CDNTUR CRN RLSD CONTOUR EUADRILATERAL GRIDS WHERE 

INDIVIDUAL. CELL INTERIOR RNGLES DO NOT EXCEED ISO DEGREES. 

THE INPUT OF SUCH R GRID IS SIGNALLED TO THE PROGRftM EY THE 

NZ FftCTOR OF THE STftNDftRD FILE EEING EEUAL TO 3. EftCH 

ELEMENT OF THE INPUT GRID MUST THEN CONTAIN X? Y RND 2 

VALUES. THE SPLINE INTERPOLATION ROUTINES? HOWEVER? CANNOT 

HANDLE THIS TYPE OF DATA.
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USER DESCIPTION DP CDNTUR

EXECUTION OF CDNTUR.

PRIOR TO RUNNING CDNTUR THE LOGICAL DEVICE "PLDT" MUST
BE ASSIGNED TO Fl DEI/ICE APPROPRIATE TO THE PLOTTER EMPLOYED. 

THIS CFlN BE DONE BY S

flSSIGN TTY PLDT

FOR THE TEKTRONIX 4010 OR HEWLETT-PACKARD 720£fl AND 7203fl> 
OR BY:

MDUNT MTfl: PLOT/REEL ID: PLDTflP/VID: 7-TRKVWE 

FOR THE BERBER 622.

FOR TESTING THE PLOT COMMAND FILE! 

flSSIGN NULL PLDT

CAN BE EMPLOYED.

CDNTUR is EXECUTED BY: 

RUN CDNTUR[333*7243

flFTER THE PROGRAM IS LOADED AN ASTERISK IS TYPED ON THE 

TERMINAL. THE USER RESPONDS WITH THE NAME AND EXTENSION OF 

A CDNTUR COMMAND FILE <IF THE EXTENSION IS OMITTED? ".HRT"

is ASSUMED). RFTER THE CURRENT COMMAND FILE is EXECUTED THE
ROUTINE WILL REHUEST ANOTHER COMMAND FILE. THIS SEEUENCE 

CAN CONTINUE INDEFINITELY. To EXIT FROM THE PROGRAM THE 

USER CAN ENTER "EXIT" AFTER THE ASTERISK IS TYPED.
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USER DESCIPTIDN DF CDNTUR

CDMTUR COMMAND FILE.

THE COMMRND FILE IS RN RSCII FILE CONTAINING 
INFORMATION TO CONTROL FORMATTING DF THE CONTOUR PLDT» 
TITLING DRTR RND NAME OF THE STRNDRRD TWO-15 IMENSIDNRL FILE 
TD BE CONTOURED. BASICALLY* THE FILE CONSISTS DF ONE DR 
MORE "COMMAND SETS". EACH COMMAND SET CONSISTS DF 4 FIXED 
FORMAT LINES FOLLOWED BY R " ScPflRMS" NAMELIST SECTION. THE 
NRMELIST SECTION MRY BE CONTINUED ON SEVERAL LINES <SEE 
FDRTRRN MANUAL FOR DETAILS OF NRMELIST DATA ENTRY). EXCEPT 
FOR THE FIRST LINE <INPUT DATA FILE NAME> THE PROGRAM 
CONTROL FUNCTIONS ARE NOT ALTERED BETWEEN COMMAND SETS 
UNLESS:

R. NON-BLANK FIELDS ARE ENCOUNTERED IN CONTROL SET LINES
£> 3 OR 4 AND

B. THE KEYWORD IDENTIFIER IS ENTERED IN THE NAMELIST 

SECTION.

fl CONSEQUENCE OF THE FEATURE IS THAT THE INITIAL COMMAND SET 

CRERTES DEFAULT VALUES FOR THE REMRINDER OF THE JOB RUN DR 

UNTIL THEY RRE EXPLICITLY RLTERED AGAIN.
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USER DESCIPTION OF CDNTUR

DETAILS OF COMMAND SET. 

LINE 1.

CHARACTERS 1 THOUGH 10 CONTAIN FILE NAME AND 
EXTENSION OF ft STANDARD FORMAT TWO DIMENSIONAL FILE TO
BE CONTOURED. IF THE EXTENSION IS ABSENT ".DfiT" IS 

ASSUMED. IF THE FIELD IS BLANK ALL PARAMETERS OF THE 

REMAINDER OF THE COMMAND SET ARE ENTERED BUT EXECUTION 

OF THE GRID INPUT AND CONTOURING IS BYPASSED.

LIME 2.

SECOND TITLE LINE TO BE PLOTTED IN THE MARGIN. 
THE FIRST TITLE LINE IS ALWAYS OBTAINED FROM THE 
STANDARD FORMAT FILE. DEFAULT  BLANKS.

LINE 3.

THIRD TITLE LINE. DEFAULT: BLANKS. 

LINE 4.

FORMATS TO BE USED FOR CONTOUR AND NEATLINE 
ANNOTATION. NOTE THAT FORMAT DATA CONSISTS OF NOT ONLY 
THESE FIELDS BUT ALSO "NCHRR" AND "SIZE" TYPE VARIABLE 
IN THE SePfiRMS SECTION. IMPROPER MIXTURE CAN BREW 
STRANGE RESULTS.
CHARACTERS 1 THROUGH 20 CONTAIN FORMAT FOR CONTOUR 
LABEL. DEFAULTS BLANKS.
CHARACTERS 21 THROUGH 40 CONTAIN X-AXIS LABEL FORMAT. 
DEFAULT: BLANKS.
CHARACTERS 41 THROUGH 60 CONTAIN Y-AXIS LABEL FORMAT. 
DEFAULT: BLANKS.

LINE 5.

NAMELIST SECTION.

CHARACTERS 2 THROUGH 8 MUST CONTAIN:&PRRMS . 
CHARACTERS 9 ON MAY CONTAIN NAMELIST ITEMS AS WELL A 
CONTINUATION LINES. SECTION MUST BE TERMINATED BYS&c. 
REMEMBER: CHARACTER 1 ON EACH LINE is IGNORED. EXCEPT
FOR THE i/ARIABLES RCVRL? CMIN« CMflX AND IDRSHS ALL 

VARIABLES ARE EXPECTED TO BE GREATER THAN OR EEUAL TO 

ZERO. IF THEY ARE LESS THAN ZERO THEY WILL BE ASSIGNED 

A ZERO i,-'ALUE.

CONTOUR LEI/ELS.

CONTOURS ARE DETERMINED BY INPUTTING EITHER AN 
ARRAY OF "SPECIFIED CONTOUR" LEVELS OR "INCREMENTAL 
CONTOUR" LEVELS. FOR THE SPECIFIED CONTOUR MKTHOD:
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USER DESCIPTION OF CDNTUR

RCVRL=c <1> «c <£> > . . . ? c <NCVRL> CONTOUR LEVELS IN
MONOTONICALLY ASCENDING SEQUENCE. 

MCVflL= NUMBER OF ELEMENTS IN flCVflL LIST. 

FOR THE INCREMENTAL. CONTOUR LEVEL METHOD! 

NCVflL = 0 {DEFAULT VALUE) .

DCVflL = DIFFERENTIRL CONTOUR LEVEL. MUST BE GRERTER 

THRN ZERO. DEFRULT = 0 THUS CRERTING RN ERROR 

CONDITION IF RLL CONTOUR SPECIFICRTIONS RRE 

IGNORED.

CMIN = LOWER LIMIT OF CONTOUR LEVELS.

CMflX = UPPER LIMIT OF CONTOUR LEVELS. IF

CMIN=CMRX=0. <DEFRULT> THEN RRNGE OF CONTOURING

DETERMINED BY DRTR.

MSEC = PRIMRRY CONTOUR LEVEL INTERVRL. IF LESS THRN

OR EEURL TO ONE THEN RLL LEVELS RRE CONSIDERED 
PRIMRRY. DEFRULT = 1.

6RRDI = MRXIMUM GRADIENT9 IN CONTOURS PER INCH? 
BEFORE SECONDARY CONTOURS IN GRID CELL RRE NOT 
PLOTTED. DEFAULT = 30.

IDflSHS = SECONDARY-PRIMRRY CONTOUR LINE DRSHING. 
= 0 RLL CONTOURS PLOTTED RS SOLID LINES. 
= -1 SECONDARY CONTOURS PLOTTED RS DRSHED LINES. 
= 1 PRIMRRY CONTOURS PLOTTED RS DRSHED LINES.

CONTOUR LRBELING is PERFORMED FOR RLL SPECIFIED 
LEVELS RND RLL PRIMRRY INCREMENTAL LEVELS IF NCHRR 
GRERTER THRN ZERO. THE FOLLOWING PRRRMETERS RFFECT THE 
FORM OF THE CONTOUR LRBELING.

NCHRR = NUMBER OF CHRRRCTERS IN FORMRT OUTPUT FIELD. 
USUALLY EEURL TO THE FIELD WIDTH PART OF THE FORMRT 
STRTEMENT IN FIELD 1 OF LINE 4. DEFRULT = 0 <NO 
LABELING).

SIZE = HEIGHT? IN INCHES? OF LRBELING CHRRRCTERS. 
DEFRULT = 0.06.

PLOTTER SELECTION.

IPLDTR = PLOTTER TYPE CODE. 
= 0 GERBER 6c:£j DEFRULT. 
= 1 TEKTRONIC 4010 
= £ HEWLETT-PRCKRRD 720£R 
= 3 HEWLETT-PRCKRRD 7£03fl
RLL OTHER VALUES WILL CRUSE ERROR CONDITIONS.
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USER DESCIPTION OF CDNTUR

GRID SCRLING.

XSCfiLE = X-flXIS DRTR UNITS PER INCH. DEFRULT = 0.

YSCfiLE = Y-RXIS DRTR UNITS PER INCH. DEFRULT = 0. 
IF BOTH SCRLING FRCTORS RRE ZERO THEN BOTH RXIS 
SCRLES MILL BE SET EEURL TO THE SRME VRLUE WHICH 
WILL. RLLOW PLOTTING ON THE LESSER DF PLOT DEVICE 
EORRD SIZE OR 10 BY S INCHES. IF ONE SCRLE FRCTOR 
IS NOT ZERO RND THE OTHER IS ZERO THE ZERO FRCTOR 
WILL BE RSSIGNED THE NON-ZERO VRLUE.

GENERRL PLOT RNNOTRTION DETRILS.

SIZEL = HEIGHT OF LREEL LINE CHRRRCTERSJ IN INCHES. 
DEFRULT = 0.07. IF = ZERO THEN TITLE LINES NOT
PLOTTED.

NOTE! THE FOLLOWING X OR Y <CX/Y3> SUFFIXES REFER TO 

THE RESPECTIVE X»Y flXIS LRBELING RND POSITION 

PRRRMETERS.

NCHfiR HX-'"Y3 =NUMEER DF CHRRRCTERS IN RESULTING RX IS 

LREELING FDRMRT FIELD. NORMRLLY EEURL TO "w" FIELD 

OF RESPECT I i/E LINE 4 FDRMRT FIELDS. DEFRULT = 0 

<IF NO LRBELING>.

SIZECX-''Y3 = HEIGHT? IN INCHES? OF RXIS LREELING 

CHRRRCTERS. DEFRULT = 0.

flDEL EXVY3 = INTERI/RL OF RXIS TICKS. DEFRULT = 0. IF 

EEURL TD ZERO? THEN ONLY MINIMUM RND MRXIMUM l/RLUES 

POSTED.

LINTCX-''Y3 = PRIMRRY INTERMRL DF POSTING, DEFRULT =1. 

IF LESS THRN £ THEN EVERY INTERVRL LRBELLED.

PLL [X--'Y3 = POSITION OF LOWER-LEFT CORNER OF GRID RRER 

RELRTIVE TO PLOT EDGE? IN INCHES. IF EEURL TO 

ZERD? THEN RESPECTIVE POSITION DETERMINED 

RUTOMRTICRLLY. F'RINCIPLY RVRILRBLE FOR SPECIRL 

PURPOSES.
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EXRMPLE OF CDNTUR CDMMRND FILE.

THE FOLLOWING RSCII COMMRND FILE NRMED SflMPLE.CNT 

CRERTED BY EITHER TECD DR $DECK PERFORMED THE PLOTS ON THE 

FOLLOWING PRSES. THE 5TRNDRRD TND~D IMENS IDNRL. FILE LVGRflV 

MRS CRERTED BY UTILTY FROM PUNCH CFiRDS DF HRND DIGITIZED 

DRTR. THE RESULTS DF ERCH COMMRND SET RRE SHOWN IN FIGS. 

1? £ RND 3.

LVGRflV <COMMRND SET 1)

PLOT SRMPLE 1

BcPfiRMS
ncvRL=ioo.:.IPLDTR=IJ

&EHD
LVGRflV <CDMMRND SET £>

PLOT SRMPLE £ 
MORE COMPLEX CflLL 
<F6. 0.>
&PRRMS 
NSEC=5 9 NCHRR=5j SIZE=.07?

&EMD
LVGRflV <COMMRND SET 3>

PLOT SRMPLE 3

<F6.0> <F8.0> -::F8.0> 
StPflRMS

NCHRRX=7 ? NCHflRY=7 ;  SI ZEX=. 08 j SI ZEY=. 08 ?
RDELX= 1 0 0 0. ;  RDEL Y=1 0 0 0. 9 L I NTX= 1 0 ? LI NT Y= 1 0 9 

&EHD

CDNTUR WRS EXECUTED RS: 

.RUN CDMTURC333p7£4] 

^SflMPLE.CNT

«TK4010CX---Y:6.9x5. 0-INCCH I.-"Q: 3x3 CLN I,-Q: 3871^3846 
« DEV:NULLCPLT000.DRTCELKS:19

«TK4010CX.--Y:6.9--5. 0-INCCH lxQ:12xl£CLN IxQ: £64£x£617 
« DEV:NULLCPLTOOO.DRTCELKS:15

«TK4010CXxY:6.9x5. 0-INCCH IxQ: 19£xl9£ CLN IxQ: £40£x£40i
« DEV:NULLCPLTOOO.DRTCELKS:18
+EXIT
STOP

END DF EXECUTION
CPU TIME: £5.18 ELRPSED TIME: l:,17.1£
EXIT
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FIGURE 1. RESULTING CONTOUR MRP DF COMMAND SET 1.
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FIGURE £. RESULTING CONTOUR MRP OF COMMRND SET £.
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FIGURE 3. RESULTING CONTOUR MAP DP .COMMAND SET 3.
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USER DESCRIPTION OF SPLIS2B

bENERAL.

SPLN2B PROVIDES TWO FUNCTIONS! 1> DETERMINE SPLINE
COEFFICIENTS OF A TWO DIMENSIONAL GRID AND 2> TWO 

DIMENSIONAL INTERPOLATION. SPLINE POLYNOMIAL PROPERTIES AND 

ALGORITHMS FOR THEIR DETERMINATION ARE DESCRIBED BY HNDERSON 

(1971> AND HIS SUBROUTINES* WITH MINOR MODIFICATIONS* ARE 

EMPLOYED IN THIS PROGRAM. IN THE INTERPOLATION FUNCTION OF 

SPLN2D TWO BASIC MODES ARE PROVIDED! 1> SIMPLE INTEGRAL 

SUBDIVISION OF THE ORIGINAL GRID AND 2> DETERMINATION OF A 

NEW MESH AT EQUALLY SPACED COORDINATES.

THE SINGULAR DISADVANTAGE OF THE SPLINE METHOD IS

MEMORY REQUIREMENTS. SPLN2D* AS CURRENTLY COMPILED* IS

RESTRICTED TO DETERMINING SPLINE COEFFICIENTS OF GRIDS OF I

COLUMNS AND J ROWS THAT MEET THE FOLLOWING RESTICTION!

4+I*J+17*I+.J+6*MAxiMUM OF a *J>+12 . LE.20000

WHERE 12 IS THE NUMBER OF INTERPOLATED OUTPUT COLUMNS <I2=Q 

IF SPLINE POLYNOMIALS ARE OUTPUT>. THIS REPRESENTS THE 

EQUIVALENT OF A 67 BY 67 GRID LIMIT WHEN 12=4*1. IF 

PRE-DETERMINED POLYNOMIAL COEFFICIENTS ARE INPUT* THE 

INTERPOLATION PHASE REQUIRES THAT!

33*1+2+12.LE.20000.

INPUT* COEFFICIENT AND INTERPOLATED FILES ARE ALL 

STANDARD FORMAT FILES. THE INPUT FILE MUST HAVE NZ=1 <SEE 

APPENDIX fl> AND* OBVIOUSLY* THE INTERPOLATED FILE WILL ALSO 

HAVE NZ=1 WITH THE PGM VARIABLE SET TO "SPLIME-INT". THE 

COEFFICIENT FILE WILL HAVE HZ=16 AND PGM="SPLNCDEFF**". 

RLSO? THE COEFFICIENT FILE WILL HAVE NCDL BY MROW DATA EVEN

THOUGH NCQL-1 BY NROW-1 COEFFICIENT SETS ARE EMPLOYED ''FIRST 
COEFFICIENT OF NCDL OR NRDW COORDINATES ARE FLAGGED) AND THE 
Y VALUE OF EACH ROW RECORD CONTAINS THE ACTUAL VALUE 
REGARDLESS OF DY SETTING.

OPTIONALLY* THE 'DIRECTIONAL-DERIVATIVE AND SECOND 
VERTICAL DERIVATIVE CAN BE GENERATED AS THE INTERPOLATED 
OUTPUT. THESE ARE RESPECTIVELY DEFINED AS:

AND

WHERE U IS THE BICUBIC SPLINE COEFFICIENTS. NOTE THAT FOR 

SECOND DERIVATIVE OUTPUT LINEAR SEGMENTS WILL RESULT. To 

OBTAIN SMOOTH SECOND DERIVATIVE PLOTS RE~SPLINE AND 

INTERPOLATE WITH A SECOND PASS.
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EXECUTION DP SPLN2D.

SPLN2D is EXECUTED BY! 

RUN SPLN2DC333*7241

THE PROGRAM RESPONDS BY REQUESTING!

ENTER INPUT FILE NRME.EXT:

IF SPLINE COEFFICIENTS NEED TO BE DETERMINED THE USER ENTERS 

THE APPROPRIATE FILE NAME. IF "EXIT" IS ENTERED THE ROUTINE 

STOPS EXECUTION. NOTE THAT IF A ".EXTENSION" IS OMITTED? 

".DflT" EXTENSION IS ASSUMED FOR ALL FILE NAME REQUESTS. IF 

SPLINE COEFFICIENTS ARE ALREADY DETERMINED ENTER A BLANK 

LINE. THE PROGRAM THEN RESPONDS? IN BOTH CASES? WITH

ENTER COEFFICIENT FILE NRME.EXT:

IF THE INPUT FILE NAME IS BLANK? THEN A NAME MUST BE 
ENTERED. IF THE INPUT FILE N$ME IS NOT BLANK AND IT IS 
DESIRED TO SAVE THE SPLINE COEFFICIENTS? THEN A NAME IS 
ENTERED. WHEN COEFFICIENTS ARE SAVED? THE PROGRAM STARTS 
OVER AND ASKS FOR A NEW INPUT FILE.

WHEN COEFFICIENTS ARE INPUT OR NOT SAVED THE PROGRAM 
PROCEEDS TO THE INTERPOLATION PHASE AND MAKES THE FOLLOWING 
REEUEST FOR INTERPOLATED OUTPUT FILE NAME!

ENTER INTERPOLATED FILE NflME.EXT:

IF NO FILE NAME IS ENTERED? THE PROGRAM STARTS OVER. FlFTER 

THE NAME IS ENTERED A REEUEST FOR INTERPOLATION FACTORS IS 

ASKED FOR BYS

ENTER PflRRMETERS: 

THE USER RESPONDS WITH!

&&PRRMS SELECTED NAMELIST PARAMETER VALUES & 

RFTER THE OUTPUT FILE is GENERATED THE ROUTINE STARTS OVER. 

INTERPOLATION PARAMETERS.

FOR SIMPLE SUBDIVISION OF GRID CELLS!
IBELX=«IDELY= INTEGRAL FRACTIONAL PARTS THAT THE

RESPECTIVE X AND Y AXIS OF EACH GRID CELL ARE TO BE 

SUBDIVIDED. ONE OR BOTH MUST BE GREATER THAN ZERO. 

IF ONE PARAMETER IS LESS THAN OR EC7UAL TO ZERO IT 

IS ASSIGNED THE VALUE OF THE OTHER PARAMETER.

THIS METHOD IS MOST FREQUENTLY USED FOR "SMOOTHING" OF 

GRIDS FOR CONTOURING.
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FOR GENERATION OF AN EEUALLY SPACED GRID FROM SPLINE
COEFFICIENTS! 

XDEL=j YIiEL= RESPECTIVE X AND Y INTERVAL. OF GRID
SPACING. IF ONE PARAMETER IS LESS THAN OR EEUAL TO 

ZERO IT IS ASSIGNED THE VALUE OF THE OTHER 

PARAMETER.

XdFF=!i YDFF= RESPECTIVE X AND Y OFFSETS ALGEBRAICALLY
ADDED TO THE "XD"? "YD" PARAMETERS OF THE INPUT 

DATA OR COEFFICIENT FILE <SEE APPENDIX fl>.

DEFAULT: XOFF=YDFF=0. 
NCDLD=jNRQWD= NUMBER OF OUTPUT COLUMNS AND RONS OF NEW?

INTERPOLATED GRID.

IF ANY PORTION OF THE NEW GRID COORDINATES LAY OUTSIDE THE 

OLD GRID SYSTEM AUTOMATIC FLAGGING OF EMPTY CELLS 

OCCURS (I.E. NO EXTRAPOLATION). IT IS POSSIBLE TO 

GENERATE AN OUTPUT GRID COMPLETELY FLAGGED IF POOR 

VALUES ARE SELECTED.

FOR OBTAINING DERIVATIVE OUTPUT IN EITHER OF THE ABOVE 

MODES!

IDER.LT.O FOR DIRECTIONAL-FIRST DERIVATIVE 

IDER.GT.O FOR SECOND VERTICAL DERIVATIVE

IDER.EQ.O '"DEFAULT) FOR NORMAL INTERPOLATION.
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EXAMPLES.

FIGURE 4 SHOWS A TYPICAL CONTOUR MAP DF FIN "UNSMOOTHED" 
GRID. TO OBTAIN ft SMOOTHER PLOT (UNDERLINED ftRE USER 
ENTRIES):

.RUN SPLN£D[333 « 754]

ENTER INPUT FILE NRNE.EXT:LV
ENTER CDEFFICIENT FILE"NRNE.EXT:
ENTER INTERPDLRTEB FILE NRME.EXT:£
ENTER PRRRNETERS:
&&PRRMS IDELX=4>&
ENTER INPUT FILE NRME.EXT:EXIT
STOP

END DF EXECUTION
CPU TINE: 3.40 ELRPSED TIME: 39.£5
EXIT

THE RECDNTDURED RESULT IS SHOWN IN FIGURE 5. TYPICALLY? 

SUBDIVIDING GRID BLOCKS BY 4 PRODUCES ftN ADEEUATE CONTOUR 

MftP. OCCASIONALLY' ft 6 TO 8 SUBDIVISION FftCTOR IS NEEDED

FOR EXTREMELY ROUGH DftTR SETS.

FOR THE SECOND EXAMPLE THE SRME DftTft SET IS INPUT* THE 
COEFFICIENTS SAVED AND AN EEUAL GRID SUB-AREA IS GENERATED 
(NOTE: ORIGINAL DATA HAS £5 COLUMNS BY 17 ROWS AT £000 UNIT 
INTERVALS).

.RUN SPLM£DC333>7£43

ENTER INPUT FILE NRME.EXT:LV
ENTER COEFFICIENT FILE NRME.EXT:LVCOEF
ENTER INPUT FILE NRME.EXT:
ENTER COEFFICIENT FILE NRME.EXT:LVCOEF
ENTER INTERPDLRTED FILE NRME.EXT:£
ENTER PflRflMETERS:
fc&PRRMS XDEL=50Q> XDFF=3£71Q? MCDLD=£0>

ENTER INPUT FILE NRME.EXT:EXIT 
STOP

END OF EXECUTION
CPU TIME: 3. £4 .ELRPSED TIME: 1:18.IS
EXIT

FIGURE 6 SHOWS A CONTOUR PLDT OF THE INTERPOLATED GRID.
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FIGURE 4. CONTOUR MRP OF DRIGINRL UNSMDDTHED GRID
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FIGURE 5. CDNTDUR MRP DF SMDDTHED GRID.
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FIGURE 6. CONTOUR MRP OF EEURL SPACED
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GENERRL

SPLNSX IS R ROUTINE TO DETERMINE SPLINE COEFFICIENTS 
FOR LRRGE TWO DIMENSIONRL RECTRNGULRR GRIDS OF UP TO 500 
ROWS BY 500 COLUMNS. THIS IS RN IMPROVED RLOGORITHM ERSED 
UPON THE DRIGINRL PRDGRRM BIGGRID <fiNDERSONJ 1971> WHICH 
Oi/ERLRYS INTERMEDIRTE RESULTS ON DISK. DPERRTION OF THE 
PROGRRM IS NERRLY IDENTICAL. TD SPLNSX EXCEPT INTERPOLRTI ON 
IS NOT PROVIDED. IF INTERPDLRTION IS DESIRED* SPLNSD CRN BE 
EXECUTED WITH SPLINE COEFFICIENTS GENERRTED BY THIS PROGRRM
RS INPUT.

GRID INPUT RND SPLINE COEFFICIENT OUTPUT RRE IN 

STRNDRRD TWO DIMENSIONRL FORM. THREE SEEUENTIRL WORK FILES 

RRE REQUIRED OF RPPROXIMRTELY THE SRME SIZE RS THE INPUT 

FILE. THE DISK NRMES OF THESE FILES RRE LPS991.TMP?

LPS99S.TMP RND LPS993.TMP. THEY RRE DELETED UPON NORMRL
TERMINRTION OF THE JOB. THE SIZE DF THE OUTPUT COEFFICIENT 

FILE WILL BE RPPROXIMRTELY 16 TIMES THE INPUT FILE.



CONTOURING SYSTEM. PAGE 23 
USER DESCRIPTION OF SPLN2X

EXECUTION OF SPLN2X

SPLN2X is EXECUTED BY: 

RUM SPLM2XC333 ? 724]

THE PROGRAM RESPONDS BY REQUESTING!

ENTER INPUT FILE NflME.EXT:

fl NON-BLANK NAME MUST EE ENTERED. IF THE FIELD IS BLANK A 

RE-REEUEST IS MADE. To EXIT FROM 3PLN2X ENTER "EXIT". IF 

THE INPUT FILE APPEARS TO BE ACCEPTABLE* A REQUEST FOR THE 

NAME OF THE SPLINE COEFFICIENT FILE IS MADE!

ENTER COEFFICIENT FILE NflME.EXT:

RFTER THE COEFFICIENT FILE HAS BEEN WRITTEN THE PROGRAM 
RESTARTS AND REEUESTS A NEW INPUT FILE.

BECAUSE OF THE SIMPLICITY OF EXECUTION AND SIMILARITIES 
TO SPLN2TJ! NO EXAMPLES ARE PRESENTED.



LDNTOUR I N'3 PflGE £4

REFERENCES.

flNIiERSDN? UL L. > 1971? flPPLICRTIDN OF BICUBIC SPLINE 

FUNCTIONS TO TWO-DIMENSIDNRL. GRIDDED DRTfl! NRTIDNRL.

TECHNICAL. INFORMATION SERVICE REPORT PB-203579? 87p.
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RPPENDIX fl. 

STANDARD FILE.

THE ESTABLISHED ONE OR TWO DIMENSIONAL. FILE FACILITATES 
DATA LINKAGE BETWEEN COMMONLY USED PROGRAMS. IT CONSISTS OF 
TWO BASIC PARTS! 1!> A HEADER RECORD PROVIDING CONTROL 
PARAMETERS AND? OPTIONALLY* A FOLLOWING RECORD OF COLUMN 
COORDINATES AND £} THE PROFILE OR GRID DATA. RECORDING MODE 
is FDRTRflM 'BINfiRY'.

R. HEADER RECORD <£3 WORDS LONG)
ID! 70 RSCII CHARACTERS OF IDENTIFICATION <14 WDRDS>.

PGM: 10 RSCII CHARACTERS OF CREATION PROGRAM
IDENTIFICATION <£ WORDS).

NCDLS NUMBER OF COLUMNS OF DATA (INTEGER? 1 WORD). 
MRDI.i.1: NUMBER OF ROWS OF DATA (INTEGER? 1 WORD) . FOR

ONE DIMENSIONAL DATA! SET TO 1. 
MZ! NUMBER OF WORDS PER DATA ELEMENT <INTEGER? 1

WORD). FOR SINGLE PRECISION? SINGLE VALUED DATA
USE 1? DOUBLE PRECISION OR COMPLEX USE 2? DOUBLE
PRECISION COMPLEX USE 4? .... ETC.

XD: POSITION OF FIRST COLUMN OF DATA <REAL? 1 WORD). 
DX! EEUAL SPACING INTERNAL OF COLUMNS (REAL? 1 WORD).

IF EEUAL TO ZERQ? THEN COORDINATE FOR EACH COLUMN
IS IN THE DATA RECORD? OTHERWISE THE FOLLOWING
RECORD CONSISTS OF DATA. 

YD! POSITION OF FIRST ROW (REAL? 1 WORD).
DY! EEUAL SPACING INTERNAL OF ROWS (REAL? 1 WORD>. IF 

EEUAL TO" ZERO? THE THE COORDINATE FOR EACH ROW IS 

THE FIRST WORD OF EACH DATA RECORD ROW.

B. COLUMN COORDINATE RECORD? PRESENT ONLY IF DX OF HEADER
RECORD EEUAL TO ZERO. RECORD CONSISTS OF HCDL REAL 

WORDS SPECIFYING THE COORDINATES OF EACH DATA 

COLUMN. MOST PROGRAMS REEUIRE THE COORDINATES TO 

BE IN MONOTONIC ORDER.

C. DATA RECORD. EACH DATA RECORD CONTAINS ONE ROW OF 
REAL DATA ITEMS. THE TOTAL RECORD LENGTH IS NCDL 
TIMES NZ PLUS 1 WORDS. THE FIRST WORD CONTAINS THE 
ROW COORDINATE IF DY ZERO. WHEN DY NOT ZERO? THE 
FIRST WORD IS IGNORED. WHEN SPECIFIED? THE ROW 
COORDINATES SHOULD BE IN MONOTONIC SEEUENCE. MANY 
PROGRAMS ACCEPT INCOMPLETE DATA WHERE THE MISSING 
DATA IS FLAGGED BY THE MAXIMUM FLOATING POINT 
NUMBER (OCTAL 377777777777") .



CONTOURING SYSTEM. PRGE 26 
R. STANDARD FILE.

IN GENERRLJ I/O FOR THIS STRNDRRD FILE CRN BE STRTED IN

FDRTRflN RS:
DIMENSION 6<IZ» IX* IY> * ID<14> * PGM<2> »X<IX> * Y<IY>

REflD OR WRITE  '.-> ID» PGM? NCDL»NRDW» NZ> XD> DX > YD-. DY
IF <DX.EQ.O-> REflD OR WRITE <..> <X<I>»1=1^NCDL)
IF <DY.NE.O.) GD TD 15
DO 10 J=1?NROW 

10 REflD OR WRITE*..* Y<J} * «G<K* I ? J> »K=1? NZ> * 1 = 1 »NCDL>
GO TD 20 

15 DO 19 .J=1-.NROW
19 REflD OR WRITE <..> DUM? < 05 <K>I>J>?K=1>NZ>?1 = 1?NCDL>
20 CONTINUE

THE RBOl.--'E IS R SIMPLISTIC EXRMPLE RND GENERRL USRGE IS NOT 

HRRRRNTED NOR SUGGESTED. IT IS ONLY PRO'/IDED RS R GUIDE.
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RPPENBIX B.

LISTING DF PROGRAM CDNTUR

PRDGRflM CDNTUR 
C
C 6EMERRL CDNTDURING PROGRRM 
C
C DEVELOPED flND CODED BY.. 
C GERRLD IRN EVENDEM 
C U. S. GEOLDGICflL SURVEY 
C DENVER FEDERRL CENTER 
C DENVER? COLORRDD 80225 
C

DIMENSION WORK<10000> 
C
C VERSION IV-B 
C
C NOTE.. THIS PROGRRM CONTRINS SEVERRL NON-RNSI FORTRRN 
C STRTEMENTS. RLTHDUGH SEVERRL OF THESE CONSTRUCTS 
C MRY BE RVRILRELE ON OTHER COMPUTER SYSTEMS CRRE MUST 
C BE EXERCISED IN THE TRRNSPORTRTION OF THIS PROGRRM. 
C
C R WRRRRNTEE ON PROPER FUNCTIONING OF THIS 
C PROGRRM IS NEITHER IMPLIED NOR EXPRESSED. 
C

DOUBLE PRECISION TITLE1»TITLES*TITLES?FMTX?FMTY
NRMELIST XPRRMSX

1 NCVRL,CMIN? CMRX? MSEC*DCVRL* XSCRLE?YSCRLE 
£ jRCVRLjGRRDI 9 IPLDTRjNCHflRpSIZE?IDRSHS
3 jSIZELpNCHflRXjNCHflRYjSIZEX»SIZEYjflDELXpflDELY>
4 PLLXjPLLYjLINTXjLINTY
COMMON ."SEXYx

1 'TITLE1 <7> *TITLE2<8>    TITLES <8) > FMTX <£> * FMTY <£> -. 
£ XX<£> ?YY<2>»XP<4> ?YP<4>»IPLOTR?SIZEL*NCHRRX^NCHRRYf
3 SIZEXjSIZEY>flDELX»flDELYjPLLXjPLLY>LINTXjLINTYj
4 XSCRLE^YSCRLEjXXSCRLjYYSCRL
COMMON .--CONCDM.'- NCOL> NROW? EMIN? BMRX> 

1 GRRD'GFLG« IJS> IJE> IJSI* I-JEI ? PRIME? IJ4pCDNTj 
a FLTMRXjLMULTOV3> ? IDRSHS»LINET 

C
LOGICRL PRIME 

C
COMMDNxCDNTRC.-- CM IN? CMRX? DCVRL-. NCVRL? NSEC>GRRDI
DOUBLE PRECISION CONRMEjFNflMEjFMTC<2>?BLRNK
DIMENSION DUMDUM<6> 
EQUIVRLENCE <DUMDUM<1) ? CONRME> > CDUMDUM <4> «.FNRME>
LOGICRL NOMDRE
DIMENSION flCVflL<1000)
EQUIVRLENCE CRCVflL <!>> WORK <1»
DRTR NWORKxl
DRTfl DUMDUMx
DRTR BLRNK.-"-



CONTOUR i NG SYSTEM. PRGE E'S 
flppENDix B. LISTING DP CDHTUR.

IIRTR ICMD> 
c
C GET COMMRND FILE NflME. 
C

10 TYPE £0
£0 FDPMRTC +' »$>

flCCEPT SOjCONRME 
30 FDRMflT<fllO>

IF (CDNRME.EQ.-'EXIT O STDP 
OPEN (UN I T= I CMD« MDDE=" RSC 11"' * RCCESS= ' SEQIN ' > 

1 FI LE=CQNRME» DEVI CE= "' DSK x >
NWKRES=NWQRK 

C
C GET CONTROL
C INPUT DRTR FILE NRME RND FDRMRTS.

40 CflLL HERDS vFNRME;. TITLES? TITLES-FMTC5 FNTXi-FNTY? I CMD* I>
IF CI.NE.0> GD TD £40 

C 
C GET NUMERIC CONTROL VRLUES.

REflD <ICMD? PRRMS;. END=££0>
IF <NSEC.LT.O:> NSEC=0
IF <GRflDI.LT.0.> GRRD1=0.
IF <NCHRR.LT.0> NCHRR= 0
IF <SIZE.LT.O.> SIZE=0. 

C
C STRRT CHECK-OUT. 
C CONTOUR VRLUES...

IF <NCVRL.GT.0.> GO TO 70 
C
C INCRIMENTRL CONTOURS MODE. 

NCVRL=0
IF <DCVflL.bT.0.> GO TO 6 0 
IF CFNRME.EQ.BLRNK) GO TO 40 
TYPE 50 

50 FORMRT(- --iDCVRL LESS THRN OR EQURL TO ZERDO
GO TO 40 

60 IXRD=1
GO TD 110 

C 
C SPECIFIED CONTOURS MODE.

70 IF <NCVRL.EQ.1> 60 TO 100 
C
C CHECK RSCENDENCY. 

DO 90 I=£*NCVflL
IF <UIDRK<I> .GT.WORKa-l» GO TO 90 
TYPE 80 

80 FDRMflTC' *NDN-flSCENDING SPECIFIED CONTOURS'"::'
GO TO 40 

90 CONTINUE 
100 IXflD=NCVRL-H 

C
C RLL THRT CRN BE DONE WITHOUT LOOKING RT DRTR FILE.
C
C OPEN FILE RND PRELIM CHECK.
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CONTOURING SYSTEM. POSE 30 
flppENDix B. LISTING OF CDNTUR.

£10 CLDSE-::UNIT=IFILE:>
6D TD 40 

C
C CDNMRND FILE END 

£20 TYPE £30
£30 FDRMflK' *DDD EDF DN CDMMRND FILEO 
£40 CLOSE<UNIT=ICMD> 

60 TD 10 
END



CONTOURING SYSTEM. PRGE 31 
x E. LISTING OF CONTUR.

SUERDUTINE HEflDS <FNRME » T1 > T£ -. FMTfl> FMTB -. FMTC -.
i IFILE-.IER::- 

c
C SET FIRST 4 LINES DF CONTROL DflTfl.
C
C

IMPLICIT DOUBLE PRECISION '::fl-HjO-Z> 
C

DIMENSION Tl <8>   T£ <:8> ?FMTfl<£>    FMTB <£> ? FMTC <£> ? STRL <S> 
C

REflD UFILE-. 10»END=£0> FNflME 
10 FDRMflT<SfllO>

REflD<IFILE*10?END=£0> STRL
CflLL UPDTE<TljSTRL»8>
REflD aFILEst 10-. END=£0> STRL
CflLL UPDTE<T£jSTRLjS>
REflD dFILEj 10jEND=£0> STRL
CflLL IJPDTE (FMTfl;. STRL  £>
CflLL UPDTE  :.FMTB 5 STRL <3> 5 £>
CflLL UPDTE (FMTC?STRL<5>>S>
IER=0
GO TO 30 

£0 IER=1 
30 RETURN

END



CONTOURING SYSTEM.
RPPENBIX B. LISTING OF CDNTUR.

SUERDUTIME UPDTE '::Fu B, N> 
C
C UPDflTE R IF B NDN-BLRNK 
C

DOUBLE PRECISIDM R <1>» B <1>» ELRMK 
DRTR BLRhK---    -V 
DD 10 1=1jM
IF <B<I>.NE.BLflNK> GD TD £0 

10 CDMTIMUE 
GD TD 40 

£0 DD 30 1=1»N 
30 fl<I>=B<I> 
40 RETURN 

END



CONTOURING SYSTEM. PFIGE 33 
RPPENDIX B. LISTING OF CDNTUR.

SUBRDUTINE DPENCK<IFILE 9 FNflME*XD 9 YD 9 DELX 9 DELY ,
i XDRTR 9 NI.JDRK > i QURD> 

c
C INITIRLIZE GRID INPUT FILE. 
C

DOUBLE PRECISION FNflME*DUMMY 
DIMENSION XDRTR0>
DOUBLE PRECISION TITLE1?TITLES?TITLES?FMTX,FMTY 
COMMON xSEXY---

1 TITLE1  ::?:> * TI TLE£ <8> » TITLE3 <S> > FMTX <£> > FMTY <£> ? 
£ XX <£> *YY <£>»XP <4>«YP <4)?IPLDTR 5 SIZEL *NCHRRX * NCHRRY *
3 SIZEX-.SIZEYi.HDELX'firiELY'PLLXi.PLLYi.LINTXj.LINTYj
4 XSCRLE 9 YSCRLE > XXSCRL ? YYSCRL
COMMON .--CDNCDM-- NCOL 9 NRDW 9 BMIN > BMRX ? 

1 GRRD.- GFLG 9 I -JS 9 I JE ? IJSI» IJEI * PR I ME, IJ4 9 CONT 9 
£ FLTMRX -. LMULT  :: 0/"3> > IDRSHS 9 LI NET 

C
NCDL=U
IPRSS=U

10 DPEN OJNIT=IFILE 9 DEVICE='DSK" 9 MDDE="BINRRY * 9 
1 RCCESS=-'SEQIN-SFILE=FNRME>
IF aPRSS.EQ.O) GO TO £0
REflD<IFILE>
IF <DELX.EQ.O.> REflD<IFILE>
RETURN 

C
£0 IPRSS=1

RERD(IFILE 9 END=9 0> TITLE1 9 DUMMY« NCDL 9 NRDW > 
1 IQUflDfXDjDELXjYDjDELY
IF <MCDL.LT.3.DR.NRDW.LT.3> GO TD 110
IF a QUflD.EQ.3.RND.DELX.EQ.0..RND.DELY.EQ.0.> 

1 GO TO 80
IF CIQURD.NE. 1> GD TO 130
IF <DELX.NE.0.> GO TO 30
IF '::NCDL.GT.NI..JDRK.:' GO TD iso
REflD<IFILEjEND=90> <XDRTRU> 9 I = l!.NCOL> 
XXa>=XDRTR(l> 
XX (£> =XDRTR -::NCOL> 
GD TD 40

30 xxa>=xo
xx C£> =xo+ -::NCDL- i > *DELX

40 IF CDELY.NE. 0. .:  GO TO 50
CRLL YRERIKIFILE J YY?NRDW>
IF <NRDW.LT.3> GD TD 110
GD TD 60 

50 YY(1>=YD
YY <:£> =YD+ '::NRDW-I > *DELY

60 IF aiELX. NE. 0. . RND. DEL Y. NE. 0. > RETURN 
70 CLOSE'::UNIT=IFILE>

GD TD 10 
30 I=NCOL+3

IF a.GT.Ni.iDPK;' GD TD 150
RERD UFILE::-
CRLL XYREflD OF ILE:. XX? YY-. XDRTR> D



CDNTDURIN* SYSTEM. PRSE 34 
RPPENDIX B. LISTING DF CDNTUR.

IF <NRDW.LT.3> GD TD 110
6D TD70 

90 TYPE 100 
100 FDRMRT-::-' ^END DF FILE WHILE PROCESSING HERDER x >

GD TD 170 
110 TYPE 1£0 
1£0 FDRMRTC *ND. ROWS DR COLUMNS LESS THRN 3 X >

GD TD 170 
130 TYPE 140 
140 FDRMflT  ::- ':MD. 2 RRGUMENTS GRERTER THRN l x >

GD TD 170 
150 TYPE 160 
160 FDRMflT< x *CDRE EXCEEDED FDR X DR RDW VRLUESO

170 CLOSE<UNIT=IFILE> 
NCDL=0 
RETURN 
END
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APPENDIX E. LISTING DF CONTUR.

SUBROUTINE XYREflD <IFILE>XR» YR>WDRK»NCOL3> 
C
C SCflNS QUflDRILflTERflL GRID FOR X-Y RflNGE 
C

DIMENSION XR<£> * YR <£> j WORK <NCOL3>
COMMON -   CDNCDM-- HCDL « NROW « EM I N > EMflX » 

1 GRflD « GFLG ? I JS » I JE < I JS I « IJE I ? PR I ME > I J4 9 CDNT 
£ FLTMflX?LMULT<Ox3> > IDflSHS ? LINET 

C 
C INITIRLIZE

NRDW=0
REflD < I F I LE j END=7 0) DUMMY , WORK
XMIN=FLTMflX
YMIN=FLTMRX
XMRX=-FLTMflX
YMflX=XMflX 

C
C SCflN LOOP

10 NRDI.'.l=NRDI..J+i
IF <WORK <!+£>. EQ.GFLG) GO TO 50
DO 50 I=ljNCOL3f3
IF <WORKCI>.LE.XMflX> GO TO £0
XMflX=WDRKa>
GO TO 30 

£0 IF O)DRKa> .GE.XMIN> GO TO 30
XMIN=WDRKU> 

30 IF a.lDRK <! + !>. GE . YM I N> GO TO 4 0
YMIN=WDRK<I+1>
GO TO 50 

40 IF <WDRKa + l> .LE.YMflX> GO TO 50

50 CONTINUE 
C

REflD < I F I LE 9 END=6 0> DUMMY 9 WORK 
GO TO 10 

C
60 XR<1>=XMIN

XR<£>=XMflX
YRa>=YMIN
YR <:£> =YMflX

C
70 RETURN 

END
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flppENDix E. LISTING OF CDNTUR.

SUERDUTINE YREfiD <IFILE , YR >HRDW> 
C 
C SCfiNS SPECIFIED RDM GRID

DIMENSION YR<£> 
C

NRDI...l=0
REflD <IFILE ?END=£0> YR <1> 

C
10 NRDW=NRDW+1

REflD<IFILE?EMD=£0> ft
YR <£>=fl
GD TD 10 

£0 RETURN
END
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flppENBix B. LISTING DF CDNTUR.

SUBRDUT i HE COORBR <x« Y>
DIMENSION X'::0.--0> jY<0---0>

c
C ESTRELISH LDCRL X RND Y REDRESSES 

RETURN
ENTRY CDDRD<IJJ?XV>YV> 
xv=xa>
YV=Y <J>
RETURN
END
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SUBROUTINE CDDRQR<X*Y>NCDL> 
C 
C QURDRILRTERRL CDDRDINRTES

DIMENSION X<Q: 0> >Y<0: 0>
RETURN 

C
ENTRY CDDRDQ<I!..J?XV>YV>
K=J*NCDL + I
XV=X<:K>
YV=Y <K>
RETURN
END
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flppENDix B. LISTING OF CQNTUR.

SUBRDUTINE SEXURL(IER> 
C
C GENERRL SETUP DF CDNTDUR NICETIES. 
C

DOUBLE PRECISION TITLE1>TITLES»TITLES?FMTX'FMTY
COMMON /SEXY/

1 TITLE1 <7> j TITLES <8> ? TITLES <S'> * FMTX (£> -. FMTY  ::£> *
2 XX <2> > YY <£> si XP <:4 > ? YP -:4> > IPLOTR -. SI ZEL s NCHRRX « NCHRRY
3 SIZEXjSIZEY'RBELXjRDELYyPLLXjPLLY'LINTX'LINTY!.
4 XSCflLE    YSCRLE * XXSCRL ? YYSCflL 

C
IF (SIZEX.LT.0.) SIZEX=0.
IF (SIZEY.LT.0.> SIZEY=0.
IF CNCHRRX.LT.0) NCHRRX=0
IF CNCHRRY.LT.0> NCHRRY= 0
IF CflDELX.LT.0.> RDELX= 0.
IF <flDELY.LT.Q.> flDELY=0.
IF CLINTX.LT.O> LINTX=d
IF <LINTY.LT.0> LINTY=0
IF (SIZEL.LT.0.> SIZEL=0.
SI2ELB=1.5*SIZEL 

C 
C MfiPGIN REQUIREMENT SETUP.

IF CSIZEX. bT. 0. . RNH. NCHRRX. GT. CO GO TO 1 0
NCHRRX=Ci
SIZEX=0. 

10 IF (SIZEY.GT.0..RND.NCHRRY.GT.0> GO TO £0
NCHRRY=0
SIZEY=0. 

£0 IF (FLLX.LE.0-> GO TO 30
XP'^3>=PLLX
GO TO 40

30 XP<3> = <NCHflRY+Q.6>+SIZEY 
40 IF (PLLY.LE.0.> GO TO 50

YP<3>=PLLY
GD TO 60

50 YP<3> = t:NCHRRX+0.6::'+SIZEX+4. O^SIZELB 
C

60 DX=XX ':!£> -XX (1>
DY=YY<£>-YYa>
CRLL PLTSET aPLOTR-. XP -::4> * YP <4> ? 0> 

C
C CHECK SCRLING

IF "CXSCRLE.LE. 0.> GD TO 70
IF  ::YSCRLE. LE. 0.> YSCRLE=XSCRLE
GO TO 80 

70 IF (YSCRLE.LE.0.> GD TD 90
XSCRLE=YSCRLE 

80 XXSCRL=SIGN <1.xXSCflLE* BX>
YYSCRL=S IGN < 1. .-YSCRLE > BY> 

C 
C FIXED SCRLING.

XP <1>=RBS <DX*XXSCflL>
YP < i > =RBS '::DY*YYSCRL:>
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RPPENDIX B. LISTING DF CDNTUR.

XP <4> =XP a> +XP <3> + . 501+SIZEX
YP <4> =YP < 1 > +YP <3> +. 501 +SIZEY
GD TO 1£0 

C
C RELRTIVE SCRLING* EG. XXSCRL=YYSCRL=0. 

90 XP':4>=flNINKXP-::4> > 10.>
YP <4> =RMIN1<VP<4> * S.>
XP <1> =XP <4> -XP C3> -. 5Q1+SIZEX
YP <1> =YP <4>-YP <3>-.501*SIZEY
IF <XP<1> .GT. 0. .RND.YPa> .GT. 0.> GD TD 110
TYPE 100 

100 FDRMflK' V.MflRGIH REQUIRES RLL PLDT fiRERO
IER=£
GD TO 140 

110 XXSCRL=XPa>/DX
YYSCflL=YP<l>/DY
XXSCRL=SIGM'::RMIN1 <flBS<XXSCflL> ?RBS<YYSCRL» ?XXSCRL>
YYSCRL=SIGN ^XXSCRL? YYSCRL)
XP a >=RES <DX*XXSCRL>
YP <1>=RBS <DY*YYSCRL> 

C 
C INITIRL LREELIMG SCRLE CRLL

1£0 CRLL SCflLE<:XXjYY>XPjYP?4pIER)
IF aER.NE. 0) GD TD 140 

C 
C PLDT LRBELS.

IF <SIZEL.LE.0.> GO TD 130
CRLL CHRRCSIZELBjSIZELEj TITLES? SO, 3jSIZEL?0. ?0. ? 0.>
YT=SIZELB-i-SIZELE
CRLL CHflR<SIZELB>YT>TITLE£?80*3>SIZELj0.? 0.? 0.>
YT=YT+SIZELB
CRLL CHRR<SIZELB?YT!iTITLEl>70 J 3jSIZEL!. 0. ? 0. ? 0.> 

C 
C PLOT RXIS.

130 CRLL XRXIS<XX ? YY !.XP !.RDELX«LINTX J SIZEX*FhTX«NCHRRX>
CRLL YRXIS <YY? XX* YP? flDELY? LINTYf SIZEY* FMTY?NCHflRY>
CRLL NERTLH 

C 
C RESCflLE PLOTTER FOR GRID.

xxa>=xxa>+XXSCRL
XX<£)=XX<£>*XXSCflL 
YY a > =YY <1 > V-r'YSCfiL 
YY<£>=YY<2>+YYSCRL 
CRLL SCRLE <XX? YY * XP > YP,3,IER> 

140 RETURN 
END
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flppENDix B. LISTING OF CDNTUR.

SUBRDUTINE CDNTTR <X«. Y* Z   F> C-. NRDI..U NCDL» XXSCRL-. YYSCRLi 
1 GFLG? YD 5 BELYs. IQUfiB* NPfiSS? JRES » IFILE> 

C
C BflSIC INPUT RND TIER CDNTRDL 
C

BIMENSIDN X<1> »Y<1> >2<1> «Fa> ?CQ> 
C

EXTERNRL CDDRB-. CDDRBQ 
C 
C SETUP MODE CDNTRDL

IF aQURB.EQ.3.> GD TD 10
CRLL CDDRBfl <X y Y>
ITYPE=-1
IF <BELY.EQ.O> ITYPE=0
GD TD £0 

10 CRLL CDDRQfl<Xj.Y>NCDL>
ITYPE=1 

C
C REMRINING INITIRLIZRTIDN 

£0 KLRDW=<NRDUJ-1>+NCDL
LRST=0
JE=MRDW 

C 
C TIER LDDP

BD 190 I PRSS= 1 j NPRSS
IF apRSS.EQ.NFRSS) -JE=JRES
IF aPRSS.EQ. 1) GD TD 70 

C 
C MDVE BDWN LRST RDW

JS=£
JJ=NCDL
BD 30 I=1?NCDL

so Z<I>=Z<:KLRDU+I>
IF <ITYPE> 4 0540;. 50 

40 Ya>=Y<NRDW>
GD TD 80 

50 BD 60 I=ljNCDL

60 Ya>=Y<KLRDW-H>
GD TD SO 

C
C FIRST RDW 

70 JS=1 
.JJ=0 

C 
C GET BRTR

SO BD 140 J=JS»JE
IF a TYPE:> 90? ioo» 110

90 REflD<IFILEjENB=130> BUM? <Z <JJ+I> ? 1=1 
Y CJ> =YD 
YD=YD4-BELY 
GD TD 140

1 0 0 RERB <I F I LE > ENB= 1 3 0> Y < J> j <Z C_I.J-»- 1 > > I = 1 ? NCDL> 
Y <.J> =Y ^ J> ^YYSCRL
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flppENBix E. LISTING DP CDNTUR.

GD TD 140
11 0 REflD  :: IFILE !  END= 13 0> BUM > <X CJ.J+1 > * Y < J J+1 > > Z < JJ+1 > « 

1 I=1*NCDL>
no i£o I = I!.NCDL
KK=JJ+I
IF <Z<KK> .EQ.GFLG> GD TD 120
X <KK> =X(KK> +XXSCflL
Y <KK> =Y <KK> Vy'YSCflL 

1£0 CONTINUE
GD TD 140 

130 JE=J-1
IF <JE.LT.£> RETURN
LflST=l
GD TD 150 

140 JJ=JJ+NCDL 
C 
C CflLL CDNTUR

150 IF <ITYPE> 160?160?170
160 cflLL CDNTR<Z?F>CJCDDRD?JE>

GD TD ISO
170 CflLL CDNTR<Z»FjCjCDDRDQjJE> 
180 IF CLflST.NE.0> RETURN 
190 CONTINUE

RETURN
END
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RPPENDIX E. LISTING DP CDNTUR.

SUERDUTINE CDNTR (GRID? FLRGS? RCVfiL? CDDRDj MRDWF>
C
C BflSIC CDNTDURING CONTROL SUBROUTINE.
C

DIMENSION GRIDQ> ?FLRGSa> -.RCVRL(1> ?COORDa> 
COMMON .--CONTRCx CM IN ? CMRX ? DC'v'fiL ? NCVRL ? MSEC ? GRRD I
COMMON --caNcan-" NCOL ? NRDU > EM i N ? EMRX «

1 GRflDsGFLG* US? I-JE? USI? UEI ?PRIME? U4?CDNT?
2 FLTMfiX ? LMULT <. 0.--3> ? IDRSHS ? LI NET 

C 
C

LOGICRL PRIME 
C

NROI...l=NROUIF 
C 
C SET GRRHIENT.

IF <NSEC.LE.0.OR.NCVRL.GT.0> GO TO 10
GRRD=(GRRDI+DCVRL}**£ 

C 
C SET FLRGS? ETC..

10 CRLL SETUP<6RID?FLflGS>CDDRD>
IF <BMIN.GE.BMflX> GO TO 150
IF <MCVflL.EQ.O> GO TO 50 

C
C FIND LOWER LIMIT.

DO £0 1=1 9 NCVRL
IF <RCVRLa>-LE.EMIN> GO TO £0
11 = 1
GO TO 30 

20 CONTINUE 
C
C CONTOURING LOOP 

30 PRIME=.TRUE.
DO 40 1 = 11?NCVRL
CDNT=RCVRLa>
IF CCONT.GE.EMRX::- GO TO 150
CRLL SETLRB 

40 CRLL SCRN'::GRID?FLRGS?COORD>
GO TO 150 

C
C EXECUTION FOR DELTR CONTOUR LEVELS.

50 IF CCMIN.EQ.0..RND.CMRX.EQ.0.> GO TO 60 
I CONT=RMRX 1 ':.EM IN ? CM I N> XHCVRL 
RMX=RMINI -::EMRX?CMRX>
GO TO 70 

60 ICDNT=EMIN.--DCVRL
RMX=EMRX 

C 
C CONTOURING LOOP.

70 CONT=ICONT^nCVRL
IF CCONT.GE.fiMX::- GO TO 150
PRIME=NSEC.GT.0.RND.MODaCONTjNSEO.EQ.0
IF (PRIME!:- GO TO 100
IF <IDRSHS> 30   140 j 90
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B. LISTING DF CQNTUR.

80 LINET=1
GD TD 140 

90 LINET=0
GD TD 140

100 IF UDflSHS) 110-. ISO'lc'O 
110 LIMET=0

GD TD 130 . 
120 LINET=1 
130 CflLL SETLflB
140 CflLL SCflN<6RIDjFLflGS*CDDRD> 

ICDNT=ICDNT+1 
GD TD 70 

C 
C
C DONE WITH BLDCK 

150 RETURN 
END
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RPPENDIX B. LISTING DF CONTUR.

SUBROUTINE SETUP <GRID> FLRGS-. COORD) 
C
C INITIflLIZE FLRG RRRflY. 
C

DIMENSION GRID<0.-"0::' , FLRGS (OxOiJ
INTEGER FLflGS 

C
COMMON -    CONCOMx NCOL ? NROW « BMIN ? BMRX«

1 GRflD t GFLG >IJS ?IJE ?IJSI«IJEI>PRIME , IJ4>CONT >
2 FLTMRX*LMULT<Qx3> 9 IDRSHSj LI NET 

C
LOGICflL PRIME 

C
C INITIflLIZRTIDN OF RLL PRRRMETERS ARITHMETIC RND LOGICflL> 
C UNIQUE TO ROW BLOCK BEING CONTOURED 
C 
C
C SYSTEM OF FLRGS
C BIT DEFINITION (FOR BIT DN> 
C 0 EDGE-SIDE 4 POSSIBLE CUT
C 1 EDGE- 
11: £ EDGE-

SIDE 3 POS 
SIDE £ PDS

5IBLE CUT 
SIBLE CUT

C 3 EDGE-SIDE 1 POSSIBLE CUT
C 4 EDGE 1 CUT NOT MflDE RND NOT CHECKED
C 5 INTERIOR SCflN (EDGE 1>
C 6 GRflDIENT (DROP SECONDflRY CONTOURS)
C 7 BLOCK GOOD <CONTOURRBLE>
C

INTEGER FG
LOGICflL CCC j COLLRC >ROULG>BIT ?KK»COLLG 

C
C STRRT OF OPERRTIONS 
C

NROI.I1=NROI..I-1
NCOL1=NCOL-1
IJ=0
I1J=1
IJ1=NCOL
I1J1 = IJ1-H
IJN1=-NCOL
IJS= <NCOL*NROW+3>x4 -1
DO 10 1 = 0? US 

10 FLflGS<I>=0
IJS="377777777777
IJE=0 

C
C PRESET BMIN*BMRX 
C

BMIN=FLTMRX 
BMRX=-BMIN 

C
C STflRT OF SETUP SCflNNING 
C

DO 130 J=0?NROW1
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CONTOURING SYSTEM, PRGE 48 
RPPENDIX B. LISTING DF CDNTUR.

SUBRDUTIME SCflN 05RID«FLRGS»CDDRD> 
C
C SCRNS GRID FDR UNDRRFTED CDMTDUR LEVEL. 
C

DIMENSION GRID<0.--0> 5FLRGS-::0/0> »CDDRD<1> 
INTEGER FLflGS 

C
CDMMDN /CDNCDM/ NCDL > NRDW « BMIN « EMRX * 

1 GRRD >GFLG >IJS >IJE>IJSI«IJEI< PRIME ?IJ4 sCDNT» 
£ FLTMflX>LMULT<Ox3>>IDRSHSjLINET 

C
LDGICflL PRIME 

C 
C SET INTERIOR FLRGS.

IF a-JSI.LT. 0> GO TO £0
DO 10 IJ=IJSI» LJEI 

10 FLflGS <IJ>=FLflGS<IJ> .DR.
1  :: <FLRGS < I J> . RND. "4 0 04 0 04 0 04> +£> 

C
C SETUP FOR EDGE SCRN 
C

£0 IF <IJS.LT.O> GO TO 180
RSSIGN 40 TO ISWR
RSSIGN 160 TO ISWE
EDGE=.TRUE.
IJR=IJS
IJB=IJE
IJSNEUI=-1
MRSK="36 036 036 036 0
MRSKB="360
MRSKD="£0
MRSKF=1

30 LJ4B=LJR+4+3 
C
C BRSIC WDRD SCRN 
C

DO 170 IJ=IJRjIJB
LFLflG=FLRGS(IJ>
IF «LFLRG.flND.MRSK> .EQ. 0> GD TD IS«OB» < 160-. 150>
IF (IJSNEW.LT.0> IJSMEW=IJ
IJEMEW=IJ
IJ4=IJ4B
IJ4N=IJ4+NCDL 

C
C SUB WDRD SCRN 
C

DD 140 K=l»4
IF «LFLflG.RND.MRSKB::'.EQ. 0> GO TO 130
GD TD ISWR? <40;. 11 CO 

C
C RIGHT EDGE 
C

40 IF 'ULFLRG.RND. "£00> .EQ. 0> GD TD 60 
IF <CDNT.LE.GRIDa-J4 + l» GG TD 50



CONTOURING SYSTEM. PRGE 49 
RPPENDIX B. LISTING OF CDNTUR.

CRLL RESET <FLRGS» IJ4s. "£00>
GD TD 80 

50 IF <CDNT. LE. GRIIKI.J4N+1> > GD TD 60
CRLL TRRCE <GRID> FLfiGS* CDDRD? 4* MftSKF>
GD TD SO 

C
C TDP EDGE 
C

60 IF < <LFLRG.RND.    i oo>.EQ. o> GD TD so
IF <CDMT.LE.GRID<IJ4N+1» GD TD 70 
CRLL RESET <FLRGS-. IJ4? "100> 
GD TD 100 

70 IF <CDNT.LE.GRID<I.J4N» GD TD 80
CRLL TRRCE CGRID? FLfiGS* CDDRD* 3* MflSKF> 
GD TD 100 

C
C LEFT EDGE 
C

80 IF C <LFLRG. RND. "40> . EQ. 0> GD TD 1 00 
IF <CDNT.LE.GRITKIJ4N» GD TD 90 
CRLL RESET <FLRGS-. IJ4* "40> 
GD TD 130 

90 IF <CDNT.LE.GRID<IJ4» GD TO 100
CRLL TRRCE (GRID* FLRGS> COORD« £5 MRSKF> 
GD TD 130 

C
C BDTTDM EDGE RNH INTERIOR SCRN 
C

1 0 0 IF < <LFLRG. RND. "£0> . EQ. 0> GD TD 13 0 
110 IF <CDNT.LE.GRIDaj4» GD TD ISO 

CRLL RESET<FLRGSjIJ4*MflSKD> 
GD TD 130 

120 IF <CDNT.GT.GRID<I.J4+1»
1 CRLL TRRCE <GRID«. FLRGS;. CDDRD-. 1-.MRSKF) 

C
130 LFLRG=LFLRG.-"51£ 

I-J4=I-_14-1 
I.J4N=IJ4N-1 

140 CONTINUE 
C

GD TD 160 
C
C INTERIOR RRNGE SET 
C

150 IF <<LFLRG.RND."004 004 004 004>.EQ.0> GO TD 160 
IF aJSNEW.LT. 0> IJSNEW=IJ 
IJENEW=IJ

160 IJ4B=IJ4B+4 
C

170 CONTINUE 
C
C FIRST TIME? 
C

IF <.NOT.EDGE;- GO TO 190



CONTOURING SYSTEM. PRGE 50 
RPPENDIX E. LISTINS DF CDNTUR.

C
C UPDRTE EDGE RRNGE
C

IJS=IJSNEW
IJE=IJENEI.l

180 IF a-JSI.LT. 0> GD TD £00 
C
C SETUP FOR INTERIOR SCRN 
C

EDGE=.FRLSE.
RSSIGN 110 TD ISWfl
RSSIGN 150 TD ISUB
IJSNEW=-1
IJR=IJSI
IJB=IJEI
MRSK="010010010010
MRSKB="010
MRSKD="4
NRSKF=MRSKE
GD TD 30 

C
C UPDRTE INTERIOR BDUNDRRY INDEXES 
C

190 IJSI=IJSNEW 
IJEI=IJENEU 

C
C END DF SCRN 
C

£00 RETURN 
C

END



CONTOURING SYSTEM. P*=IGE 51 
RPPENDIX B. LISTING OF CDNTUR.

SUBROUTINE TRRCE CGRID? FLRGS-. CDDRD-. ISIDE»MRSK> 
C
C FOLLOWS CONTOUR THROUGH GRID UNTIL 
C EDGE OR CLOSURE FOUND. 
C

DIMENSION GRID'::0,--0> > FLR6S <0--0>
INTEGER FLRGS
COMMON --CDNCDMx NCOLi-NRDW* BMIN, BMflX?

1 GRRD -. GFLG* IJS 9 IJE 9 IJSI* IJEI 9 PR I ME 9 IJ4 ? CDNT -.
2 FLTMRX-.LMULT(Ox3> * IDRSHS-. LINET 

C
LDGICRL PRIME 

C
C TRRCE RND PLOT CONTOUR THROUGH GRID 
C
C
C GRID INDEXING
C SIDE 3
C 101 + +111
C
C SIDE £ SIDE 4
C
C 100 + +110
C SIDE 1
C
C IN  ENTRRNCE SIDE
C HIGH-EQURL POINT<INN> RLWRYS ON LEFT WHEN LOOKING RLDNG
C CONTOUR LINE
C IDL  POINT OPPOSITE ENTRRNCE SIDE ON LEFT
C I OR  POINT OPPOSITE ENTRRNCE SIDE ON RIGHT
C

DIMENSION X<100> jY<100> 
C
C SET UP TRRCING STRRT 
C

LDGICRL BIT-.POST
POST=PRIME
I=MOD<LJ4-.NCOL>
J=I.J4/NCOL
NPTS=1
IC=0
IOO=I.J4
110=100+1
I01=IOO+NCDL
111=101+1
GOTO < 1 0 ? £ 0 > 3 0 ;  4 0> ^ IS IDE 

10 CRLL RESET <FLRGSjI00>"10>
FRRCT= <CONT-GRID a 0 0» / <GRID <110>-GRID <I 0 0»
CRLL CODRD < I    J« XR;. YR>
CRLL CODRBa + lp J*XB»YB>
IOL=I01
IDR=I11
IN=1
GO TO 50



CONTOURING SYSTEM. PRGE 52 
flppENDix B. LISTING OF CDMTUR.

20 FRflCT=<CDNT-GRID<IQQ))/<6RIDaQl)-GRIDaQO)) 
CflLL C-DDRD < I ? J ? Xfl? Yfl)
CRLL CDDRD<I>j+ijXB>YB)
IDL=I11
IDR=I10
IN=2
GD TD 50 

3 0 FRflCT= <CDNT-6R I IK I 01 ) ) / <GR IH < 111 > -GRID < 101) )
CflLL CDDRD '-. 1 9 J+1 ? XR 9 Yfl)
CRLL CDDRD a + ljJ+1*XB*YB)
IDL=I10
IDR=IOO
IN=3
GD TD 50 

40 FRRCT= 'XDNT-GRID a 10))/<GRID <I11)-GRID <I10> )
CflLL CDDRD <I +1,j,XR,Yfl)
CRLL CDDRD<I+l»J+l>XBjYB)
IDL=IOO
IDR=I01
IN=4 

C
C STflRT TRflCE LDDP 
C

50 X<NPTS)=Xfl+<XB-Xfl)*FRflCT
Y <HPTS)=YR+ <YB-Yfl)*FRflCT
IF <.NDT.PRIME.flND.BIT<FLRGSsIGQj2)) GD TD SO
NPTS=NPTS+1
IF <NPTS. LE. 1 0 0) GD TD 9 0
IF <PDST) GD TD 60
CflLL LINE <XjY> 100? 1C? LINED
PDST=PRIME
GD TD 70

60 CRLL LRBEL<X!.Y!. loo? ic ? PDST>
70 NPTS=1

IC=1
GD TD 90 

80 IF <NPTS.EQ.l) GD TD 90
CflLL LINE<X*Y*NPTS?1C»LINED
IC=0
NPTS=1 

C
C DETERMINE EXIT SIDE 
C

90 K=IN+2
IF <GRID<IDR).LT.CDND K=K-1
IF <GRIDCIDL).LT.CDND K=K-S
IF <K-IN) 110? 100:. 120 

C
C SflDDLE DECISIDN <DflYHDFF) 
C

100 IF «GRID<IOO)+GRID<I10)+GRID<I01)+GRID<I1D) 
1 *0.25.LT.CDNT) GD TD 120 
K=IN+2 
GD TD 120



CDNTDURING SYSTEM. P«SE 53 
x B. LIST INS DF COHTUR.

110 K=IN 
C
C COMPUTE SIDE BRRNCH 
C

1 £ 0 GO TO < 14Q>15 0 * 16 0 > 13 0*14 0 * 15 0> « K 
C
C EXIT BOTTOM   SIDE 1 
C

130 FRRCT=<CDNT-GRID<IOO»x(GRIDaiO>-GRID<IOO»
C R L L C 0 D R D < I *. J * X R * Y R >
CflLL COORD  :. I +1 * J * XE * YE>
IF <J.EQ. CO GO TO 170
101=100
IOO=IOO-NCDL
IF <.NDT.BIT<FLflGS*IOO*l» GO TO 170
IH=3
111=110
I10=I10-NCDL
IDL=I10
IOR=IOO
J=J-1
GO TO 50 

C
C EXIT LEFT   SIDE a 
C

140 FRflCT=<CDMT-GRIDaOO»/-<GRID<I01>-GRID<IOO» 
CflLL CDDRD<I * J *XR *Vfl> 
C R L L C OD R D < I * J +1 * X B * Y B > 
IF a.EQ. 0) GO TO 170 
110=100 
100=100-1
IF <.NDT.BIT<FLflGS*IOO»l» GD TO 170 
IN=4 
111=101 
101=101-1 
IOL=IOO 
IOR=I01 
1 = 1-1 
GO TO 50 

C
C EXIT TOP ~ SIDE 3 
C

150 FRRCT=-::CDNT-GRID<I01».--<GRIDail>-GRID'::i01»
CflLL COORD <I * -J+l * XR. Yfl>
CflLL CDDRDa + l*J+l*XB*YB>
IF <.NDT.BIT<FLflGS*I01*MflSK» GO TO 170
CflLL RESET (FLflGS» I 01 * " 1 0>
IN=1
I 0 0= I 01
110=111
I01=I01+NCDL
I11=I11+NCDL
IDL=I01
IDR=I11



CONTOURING SYSTEM. PRCE 54 
RppENi'ix E. LISTING OF CDMTUR.

J=J+1
GD TD 50 

C
C EXIT RIGHT   SIDE 4 
C

160 FRRCT= -XDNT-GRID <I 1 D> > x <6RID <I 11> -GRID <I 1 0> >
CRLL CDDRD <I +1 « J> XR? YR>
CRLL CDDRD<I +1> J+1?XE ? YE>
IF -r.NDT.EIT'iFLRGS-. 110? 1» GD TD 170
IN=£
100=110
101=111
110=110+1
111=111+1
IDL=I11
IDR=I10
1 = 1 + 1
GD TD 50 

C
C END DF TRflCE LDDP 
C

170 X<NPTS>=Xfl+<XB-Xfl>*FRflCT
Y <:NPTS> =YR+ <YB-YR> *FRRCT
IF <NPTS.LE.1.RND.1C.EQ.0> GD TD 19 0

C
C DUMP RESIDURL X-Y TD PLOTTER 
C

IF <PDST:> GD TD iso
CRLL LINE  : X, Y ? NPTS ? IC.- LI MET> 
GD TD 190

180 CRLL LREEL<X !.Y
190 RETURN 

C
C END DF TRRCING 
C

END
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CONTOURING SYSTEM. PRGE 56 
RPPENBIX B. LISTING DF CDMTUR.

PHI=RTRN2 <Yfl-YB» XR-XB) 
I F <RBS <PH I > . GT . 1 . 57 07963) 

1 PHI=PHI-SIGN<:3. 1415927? PHI) 
CRLL CHRR<0.5+<XR+XB) > 0. 5+ <YR+YB) , CHRRST j NCHF?

CRLL LIME<XR»YR» 1? 0>LINET>
CRLL LINE <X <IE> ? Y <IE> > NPTS-IE+1 ? 1 ? LINED
PDST=.FRLSE. 

C
70 RETURN 

C
C ENTRY TD SET LREELING CDNSTRNTS. 
C MUST BE CRLLED BEFORE SETLRB.

ENTRY SETCDN<FMT*SIZ>NCHR>
NCHRR=NCHR
SIZE=SIZ
NDLRB=.NDT. <NCHflR. GT. 0. RND. SIZE. bT. 0.>
RETURN 

C
C ENTRY TD ESTRBLISH LRBELING CHRRRCTER STRING 
C MUST BE CRLLED BEFORE LRBEL.

ENTRY SETLRB
IF <NDLRB> GO TD 80
ENCODE <30> FMT? CHRRST) CDNT
NCHF=NCHRR
CRLL LFJUST<CHflRST?NCHF>
I..JD I ST= <NCHF+ 1 > *S I ZE
Wn I ST£=I..ID I ST+WB I ST
CCDR=- . 5+WD I ST+S I ZE 

SO RETURN
END



CONTOURING SYSTEM. PRSE 57 
x E. LISTING DF CDNTUR.

LDGICflL FUMCTIDN BIKLF* I*MflSK> 
C
C RETURNS TRUE VflLUE IF RNY BIT<S> 
C DF LF RRRflY MRTCH MRSK BITS. 
C

DIMENSION LF'::Oxn>
CDMMDN .--CDNCDM.-' NCDL j NRQW> BMIN , BMRX >

1 GRflD;. GFLb j IJS ? IJE j. IJSI    IJEI s PR I ME > IJ4 * CDNT ?
2 FLTMRX>LMULT(0.--3> 5 IDRSHSj LI NET 

C
LDGICflL PRIME
BIT= < <LF <Ix4> .--LMULT <I. RND. 3> > . flND. MRSK> . NE. 0
RETURN
END



CONTOURING SYSTEM. PAGE 58 
RPPENDIX B. LISTING DF CDNTUR.

SUBRDUTINE SET <LF> IpMflSIO 
C
C SETS BITS DF LF TD SETTING
C DF MRSK BITS.
C

DIMENSION LF'::0.--0>
CDMMDN .-- CDHCDM.-- NCDL > NRDW» EM IN ? EMRX 9 

1 GRRD 5 GFLG >IJS ?IJE* IJSI , IJEIpPRIME , IJ45 CDNT j 
£ FLTMRX P LMULT < Q.'3> » IDRSHS p LI NET 

C
LDGICRL PRIME
K=L--4
LF<K>=LFCK> .DR. <MRSK>LMULT <I. RND. 3»
RETURN
END



CONTOURING SYSTEM. PRGE 5'? 
fippENBix B. LISTING DP CDNTUR.

SUBRDUTINE RESET<LF*I?MRSK> 
C
C RESETS BITS DF LF CORRESPONDING 
C TO BITS IN MRSK. 
C

DIMENSION LF<i:i.--ri>
COMMON . -CDNCOM-- NCDL. * NRDW < BMIN ? BMRX * 

1 GRflD j GFLG j IJS * IJE    IJSI» I -JEI > PR I ME 9 IJ4 > CONT j 
£ FLTMRX?LMULT<0.'-3> > IDRSHS^LINET 

C
LOGICRL PRIME
K=lx4
LF <K> =LF <K> -FIND. <MRSK>LMULT <I. flND. 3)

1 .XDR."77777777 
RETURN 
END

7777>



CONTOURING SYSTEM. PRGE 60 
ftppENDix B. LISTING DP CDNTUR.

BLDCK DRTR BLKCDN
DOUBLE PRECISION TITLE1 > TITLES? TITLES? FMTXs FMTY
COMMDN .--SEXY.--

1 TITLE1<7>>TITLE2 <S> > TITLE3 <8> >FMTX <£>?FMTY <2> >
2 XX-::2> >YY<£> >XP<4> » YP <4> > IPLOTR? SIZEL? NCHRRX, NCHRRY?
3 SIZEX>SIZEYjflDELXjflDELY>PLLX?PLLY>LINTXjLINTYj
4 XSCRLE»YSCRLE ? XXSCRL ? YYSCRL 

C
COMMON .--CONTRC.-- CM IN    CMflX > DC VRL > NCVRL j MSEC j GRflD I 
COMMON .-- CONCDM--- NCOL j NROW j BMIN» BMflX < 

1 GRflDj GFLG,IJS>IJE>IJSIjIJEI?PRIME >IJ4>CONT > 
£ FLTMRXjLMULT<Ox3> >IDflSHSjLIMET 

C
LOGICRL PRIME
DRTR LMULT.-'134217728* £62144* 51 £* lx
DRTR C MIN ? C M R X > D C V R L > N C V R L j N S E C ? SIZ E L / 3 * 0. , £ 4- 0, 0. 0 7--' 
DRTR GRflDI?GFLG» FLTMflX/30. 9£+"377777777777' 
DRTR TITLE2JTITLE3.--16+-'
DRTR IPLDTR * MCHflRX 9 NCHRRY ? LINTX.- LIMTY/5* Q' 
DRTR SIZEX-.SIZEYjfiDELX-.RDELYjPLLXyPLLY-. 

1 XSCRLEjYS 
DRTR XPC2> jX 
END



CONTOURING SYSTEM. PRSE 61

x c . 

LISTING OF PROGRAM SPLM2D

C
C TI..JD DIMENSIONRL SPLINE IMTERPDLRTIDN SYSTEM
C
C CODED BY
C GERRLD IflN EVENDEN
C U. S. GEOLOGICRL SURVEY
C DENVER FEDERRL CENTER
C DENVER-. CDLDRRDD 80225
C
C

DIMENSION WDRKX20000::- 
C
C WHEN COMPILED ON THE DEC SYSTEM- 10 WITH THE FORTRRN-10 
C COMPILER THE PRDGRRM REQUIRES RPPROXIMRTELY 
C 12-1- NWORKxlOOO K-WORDS QF MEMORY. 
C
C TO COMPILE R VERSION TO HRNDLE LfiRGER GRIDS-. MERELY 
C CHRNGE THE VRLUE OF NWORK RND THE DIMENSION DF WORK. 
C 
C
C NOTE... THIS PROGRRM CONTRINS SEVERRL NDN-RNSI FDRTRRN 
C STRTEMENTS. RLTHDUGH SEVERRL DF THE CONSTRUCTS MRY BE 
C RVRILRBLE ON OTHER COMPUTER SYSTEMS-. CRRE MUST BE TRKEN 
C IN THE TRRNSPORTRTION OF THIS PRDGRRM.

NRMELIST --PRRMSX IDELX? IDELY? XOFF-. YOFF? XDEL? YDEL 
1 -.NCOLO-.NROWO!. IDER
DOUBLE PRECISION TITLE?PGM ID
COMMON TITLE<7> * PGM ID * NCnL« NRDW> MZ? XO-. DELX > 

1 YD * DELY ? IYP ? I UP > I Pp;. IQP ? ISP j IWP -. IRP -. 10» I OUT 
£ , DVRL;. NFX * NFY -. NROWO :  NCOL1 ;  NROW1 j IDER
EQUIVRLENCE <NFX -. I DELX> ? <NFY;. I DELY> 

C
DOUBLE PRECISION NfiME>BLRNK
DIMENSION INRMEO::-
EQU I VRLENCE < INRME < 1 > -. NRME> 

C
DRTR NWORK-- 2 0 0 0 iV
DRTR I NRME <3> > BLRNK-- 0, '
DRTfi ITTY.-1--

C
DVRL="377777777777
10=10
IOUT=11
IDER=0 

C
OPEN (UN I T= I TT Y ? DEV I CE= ' TT Y ' ? MODE=" RSC11 O 

C
10 WRITE<ITTY-.£0>
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CONTOURING SYSTEM. PRGE 63 
flppENDix C. LISTING OF SPLN£D

170 F=0.
DD 180 I = I!.NCOL
WDRKa>=XD+F+DELX 

180 F=F+1. 
C 
C INPUT GRID

190 IF aSP.LT. 0> GD TO £90 
J=IUP-1 
K>IYP
no £20 I=I?NRDW
REfiD  :: ID , ENB=£ 0 0> WORK OO 5 <WDRK < J+L> 9 L= 1 s. NCDL>
GD TO £10 

£00 NRDI...I=I-1
GD TO £30 

£10 J=J+NCDL
K=K+1

££0 CONTINUE 
C

£30 IF <NCDL.GT.£.flNB.NRDW.GT.£> GO TO £50
WRITE<ITTY»£40> 

£40 FDRNflT-::- ?iNCDL DR NROW LESS THflN 3O
GO TO 490 

C
C GENERfiTE Y VfiLUESj IF NECESSfiRY 

£50 IF -::BELY.EQ. 0.> GO TO £70 
F=0.
J=IYP-*-NRDW-l 
DD £60 I=IYP?J 
WDRK<I>=YD+F+DELY 

£60 F=F+1. 
C
C EVERYTHING LDflDED? GENERfiTE COEFFICIENT fiRRfiYS 

£70 CLOSE<:UNIT=ID>
CfiLL SPLN£fi (WORK  : IUP> ? NCOL ? NRDWj DELX? DELY5 

1 WORK;. WORK a YP> > DVfiL* WORK <IPP> ?WDRK<IQP) » 
£ WDRK<ISP> 9 WORK<IWP>> 

C 
C SfiVE GOODIES.

WRITE<ITTYj£80>
£80 FORMfiT  ::-' ENTER COEFFICIENT FILE NfiME. EXT: " j«> 

REfiD<ITTY,30> NfiNE 
IF <NfiME.EQ.ELfiNK> GO TO £90 
OPEN <UN I T= 10 < DEV I CE= f DSK '', fiCCESS= " SEQOUT *' 5 

1 MDDE= -' BI NfiRY " i- FI LE=NflME>
CfiLL PUTCOF a.JDRK i- WORK < I YP> ? WORK < I WP> 9 NCDL> 
CLDSE<UNIT=ID> 
GO TO 10 

C
C GET OUTPUT FILE NfiME 

£90 WRITE<ITTYj300.>
300 FORMfiT (- ENTER INTERPOLfiTED FILE NfiME. EXT:  ', $> 

REflDaTTY?30') NfiME 
IF <NflME.EG'.BLflNK> GO TO 10 
OPEN (UN I T= I OUT ;  DEV I CE= " DSK'', fiCCESS = ' SEQOUT' y



CONTOURING SYSTEM. PRGE 64 
RPPENBIX C. LISTING DF SPLNSD

1 MODE=-BINRRY'«FILE=NRME>
PGM I D=-SPLINE-1 NT-'
IDELX=0
IDELY=0
XOFF=0.
YOFF=0.
XDEL=0.
YDEL=0.
WRITE aTTY* 31 0> 

310 FORMRT<-' ENTER PRRRMETERS: x >
RERD <ITTY * PRRMS > END=45 0>
IF <XDEL.NE. O.;- GO TO 360
IF Cr'DEL.NE. 0.> GO TO 370
IF UDELX.GT. 0> GO TO 340
IF aDELY.GT. 0> GO TO 330
WRITE<ITTYs32G> 

320 FORMRT < ' 'ilNVRLID SUBDIVISION PRRRMETERSO
GO TO 490 

C
330 IDELX=IDELY

GO TO 350
34 0 IF a DELY.LE.CO IDELY=IDELX 
350 NCOLO=<NCOL-l>*IDELX-i-l

NROWO= '::NROW- i > * i BELY+i
DELX=DELX.--IDELX
DELY=DELY--IBELY
GO TO 400 

C 
C EQURL GRID

360 IF (YDEL.NE.0.> GO TO 380
YDEL=XDEL
GO TO 380

370 IF -rXDEL.EQ. 0.> XDEL=YDEL 
380 DELX=XDEL

DELY=YDEL
XO=XO+XOFF
YO=YO+YOFF
IDELX=0
IF '-NCOLO. GT. 0. RND. NROWO. GT. 0> GO TO 4 0 0
WRITE<ITTY5390> 

390 FORMRT':/-  ;NCOLO OR NROWO LESS THRN 1O
GO TO 440 

C
C CHECK WORK OVERFLOW

400 IF aPP+NCOLO-l.LT.NWORK::' GO TO 4£0
WRITE aTTY-. 41 0> 

410 FORMRT':-' '-iND MEMORY FOR NEW GRID GENERRTiaNO
GO TO 440 

C
C WRITE HERDER 

420 NZ=1
WRITE  :: I OUT::- TITLE 5 PGM ID ? NCOLO j NROWO    NZ    XO ? DELX j YD ? DELY
HCDL1=HCDL-1
NROW1=NROW-1



CONTOURING SYSTEM. PRGE 65 
RPPENDIX C. LISTING DP SPLNcD

IF QDELX.NE.O) GD TD 430
CflLL DELGR <WDRK? WORK<IYP> * WORK <IRP> >WORK <IWP> 

1 WDRK<IUP>jNCDLD)
GD TO 440 

430 CflLL FIHEGR<WDRK?WDRK<IYP>?WDRK<IRP>jWDRK
1 *WORK<IUP>>NCDLD> 

C 
C DDNE

440 CLDSE<UNIT=IDUT> 
CLOSE<UNIT=ID> 
GD TD 10 

C 
C

450 WRITE<ITTY>460>
460 FDRNflT  :: - 'iEDF DH NflMELIST REflDO

GD TD 490
470 WRITE<ITTYj480>
4SO FDRMRT  :: - ';EDF DN HERDER DR COLUMN SPflCINGO 

C
490 CLDSE-fUHIT=ITTY) 

CLDSE<:UNIT=ID> 
CLDSE(UMIT=IDUT> 
STOP 
END



CONTOURING SYSTEM. PAGE 66 
flppENBix C. LISTING DF SPLN2D

SUEROUTINE FINEGR <X 9 Y > R»C»W«NCDLD> 
C
C SUEDIVIDE EflCH DRIGINRL GRID BLOCK INTO 
C EQURL SECTIONS.

DIMENSION UK1> ?X(1> !-Y<l> 9 R <NCDLO> *C<16* 1) 5 E <4> « DR <- 
C

DOUBLE PRECISION TITLE?PGMID
COMMON TITLE <7>* PGMID> NCDL 9 NRDW?NZ?XD 9 DELX« 

1 YD.DELY* lYP* lUP.- IPP, IQP? ISP? IWF> IRPi- I0» IOUT 
£ ? DVRL 9 NFX > NFY , NROWD.- NCDL 1 , NRDW 1 9 IDER 

C
IF <IDER:> 10*20530

10 ILS=£
GD TD 40 

£0 ILS=1
GD TD 40 

30 ILS=3 
4 0 YFRRCT= 1. .--'FLDRT <NFY>

XFRRCT=1.xFLDRT <NFX>
NFX1=NFX-1
NFY1=NFY+1
IF <DELX.NE.0-> GD TD 70 

C 
C GENERRTE RND WRITE X RRRRY? IF NECESSRRY

MD=£

DD 60 I=1»MCOL1

XV=XDEL
DD 50 J=1»NFX
R<MD>=Xa>-»-XV
MO=MD+1
XV=XV+XDEL 

50 CONTINUE 
60 CONTINUE

WRITE<IDUT> R

SET R TD DVRLS 
70 DD SO I=1?NCDLD 
SO R<I>=DVflL 

C
C RDW LDDP

DO 320 JJ=1>MROW1
JJJ=JJ
IF <ISP.LT.0> GD TD 90
CRLL SPLN£B<C?JJ> -
GD TD 100

90 CRLL GETSPL-X*JJJ?Y>W»NCOL> 
100 YVfl=Y<JJJ>

YDEL= <YCJJJ-H >-YVR> ^YFRRCT
YV=0. 

C 
C RDW SUEDIVIS IDM

no 310 J=I!.NFYI
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CONTOURING SYSTEM.
C. LISTING DF SPLNSD

PftGE 68

310
320

IF CJ.EQ.NFY1> GD TD 310
I..JRITE<IDUT> YVfljR
IF < J. NE. NFY1 > R < 1 ':  =DVflL
YV=YV+YDEL
YVfl=YVfl+YDEL
CONTINUE
CONTINUE
WRITE (IOUT::' YVfl^R
RETURN
END
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CDNTDURING SYSTEM. PAGE 70 
x C. LISTING DF SPLNc'D

C CHECK RfiNGE
IF CDELX.LT.O.::- GD TD 100 
IF <XVR.LT.Xai)) GD TD ££0 

90 IF <XVR.LE.X<II + D) GD TD 1£0 
IF ai.GE.NCDLl) GD TD £20 
11=11+1 
GD TD 90

100 IF (XVR.GT.Xai)) GD TD £20 
110 IF <XVR.GE.Xai + D) Gn TD 1£0 

IF ai.GE.NCDLl::' GD TD ££0 
11=11+1 
GD TD 110 

C 
C CHECK EMPTY CELL

1£0 IF (C a ?11).EQ.D VRL) GD TD ££0 
C 
C GENERRTE B IF NEW CELL

IF ai.EQ. ID GD TD ISO 
DD 130 L=ILS?4 

130 B<L> = «C<L+1£? ID+YV+CCL+SJ 11))+YV+
i c<L+4«. H))+YV+C<LJ ID
IL=II
IF CIDER) 140;. ISO-. 160 

140 DO 150 L=l«4 
150 DR<L)=C<L+4j. I D +YV+<£. +C CL+S, 11) +3. +YV+C <L+l£j ID)

GD TD ISO 
160 DD 170 L=l?4
170 DR<L>=£.*C(L-t-8j 11) +6. +YV+C <L+1£? ID 

C
C GENERRTE R VRLUE 

ISO XV=XVfi-X'::iD
IF <IHER) £00 9 190« £10 

190 R <D = <. <:B <4) *XV+B C3) ) *XV-»-B <£) ) *XV-»-E (1)
GD TD £30 

£ 0 0 DRX=B <£) +XV* C£. *B C3> +3. *XV*B <4) )
DRY=DR <1)+XV*(DR <£)+XV*<DR <3) +XV*DR <4) ) > 
R<D=SQRT<DRX*DRX + DRY*DRY) 
GD TD £30

£ 1 0 R a )=-<£. +B <3) +DR < 1) +XV+ <6 . +B <4) +DR <£) +XV* < 
1 DR <3> +XV*DR <4» ) )

GD TD £30 
C
C FILL WITH DVRL 

££ 0 R <I)=DVRL 
£30 FX=FX+1. 
£40 CONTINUE 

CC
GD TD £70 

C
C GENERRTE DVfiL RDW 

£50 DD £60 I=1?NCDLD 
£60 R<I)=DVRL 
£70 WRITE<IDUT) YVR-.R 

FY=FY-H.



CONTOURING SYSTEM. PRGE 71 
RFFENDIX C. LISTING OF SPLN2D

£80 CDMTINUE 
C
C RLL DONE 

RETURN 
END



CONTOUR iNO SrsTEM. PRGE 7£ 
RPFENBIX C. LISTING OF SPLNcD

SUBROUTINE SPLN£fi OJ? NX? NY* DX« BY* X* YJ BVfiL* P-. Q* S> W) 
C BY W.L.RNBERSDN-. U.S. GEDLDGICflL SURVEY? 
C DENVER? CDLDPRDD
C GENERALIZED TWO-DIM. BICUBIC SPLINE COEFFICIENT 
C DETERMINRTION WHERE FIRST ENTRY <CRLL SPLN2R<...)) 
C COMPUTES RRRRYS P?Q?S NEEDED BY SECOND ENTRY 
C -XRLL SPLN2B-:. ..:» WHICH IN TURN 
C COMPUTES THE BICUBIC SPLINE COEFFICIENTS FOR RNY

SELECTED GRID ROW.

C FIRST ENTRY <SPLN£R> PRRRMETERS:
C U = INPUT GRID RRRRY DIMENSIONED LKNXjNY> RLSO
C SEE DVRL PRRM.
C NX = ND. COLUMNS IN RRRRYS UjpjQjS CNX.GT.2)
C NY ND. ROWS IN RRRRYS IJ.P-.QjS t:NY.GT.c:>
C DX' = EQURL X-INTERVRL OPTION WHEN DX.GT.O.
C <USE DUMMY RRRRY X>
C = 0.0 WHEN UNEQURL X-VRRIRBLE RRRRY X IS
C SUPPLIED <SEE BELDW>
C DY = EQURL Y-INTERVRL OPTION WHEN DY.GT.O.
C (USE DUMMY RRRRY Y>
C = 0.0 WHEN UNEQURL Y-VRRIRBLE RRRRY Y IS
C SUPPLIED CSEE BELDW>
C X X-VRRIRELE RRRRY DIMENSIONED X<NX> USED ONLY
C IF DX=0.0
C RRRRY X MUST BE IN RSCENDING ORDER WHEN DX=0.0
C Y = Y-VRRIRELE RRRRY DIMENSIONED Y<NY> USED ONLY
C IF DY=0.0
C RRRRY Y MUST BE IN RSCENDING ORDER WHEN DY=0.0
C DVRL = FLRG FOR MISSING DRTR WHEN RNY
C LKIX-. IY> .GE.DVRL.
C E.G. USE DVRL=1.OE3S
C PjiQjS = INTERNED IRTE PRRTIRL HER IV. RRRRYS DIMN'B
C P<MXsiMY> jQ<NX?NY> jS<NX!iMY> OUTPUT FROM ENTRY
C SPLN2R RND INPUT TO ENTRY SPLHSB.
C W = WORK VECTOR DIMENSIONED UK6+MfiXO<NXjNY»
C
C SUBROUTINE "SPLINT1 RND "DVRLS" CRLLED BY SPLN2R.
C <NOTE: SPLNiE'R MUST BE CRLLED BEFORE RNY CRLLS TO SPLM£B>
C

C SECOND ENTRY <SPLN£B> PRRRMETERS:
C ENTRY SPLNSBfUjNX-.NYjDXi.DY'.XjYi.DVRLjPjQjSjCj IY>
C UjHXjMYjBXjBYjXjYjBVflL^PjQjS ~ SRME DEFINITIONS RS
C FOR SPLN2R   .
C C = OUTPUT BICUBIC CDEFF RRRRY DIMENSIONED
C <16s NX)
C CORRESPONDS TO SELECTED RECTRNGLE ROW IY.
C NOTE: C<ljIX)=BVRL IF RNY CORNER OF RECTRNGLE
C HRS U=DVRL.
C       C<I>IX) IS GIVEN FOR
C ROW IY WHERE 1=1?16 FOR ERCH IX=1>NX-1
C RLSO ca?NX) IS USED RS WORKING STORRGE> 1 = 1 * 16.



CONTOURING SYSTEM. PRGE 73 
RPPENDIX C. LISTING DP SPLM£D

C IY = SELECTED ROW INDEX TD COMPUTED C flRRRY C
C l.GE. IY.LE.NY-1> .
C
C   SUBROUTINE "GMPRD" CRLLED BY SPLN2B
C <GMPRD IS RN IBM SSP-RDUTINE> .
C RLSO CRLLED RPE SUBROUTINES "SETRX" RND "SETRY"
c <RS REQUIRED::-
C
     ^~ *"" ~  """" """" """" ~  ~  ~  ~  ~  *"" ~  " ~ ~  ^~ ~  ~  """" ~  """" """" """" ~  " ~ " " """" ^~ ^~ ^~ ^~ ^~ ^~ ~~" ^~ mmm """ ~~" ^~ """ *"" ^~ """ ^~ *"" ^~ """ ^~ *"" """ ~  """ *"" *"" *

C  NOTE: ND CHECKS RRE MfiDE ON CRLLING PRRRMETERS..
C THEREFORE THE USER SHOULD INSURE RLL PRRRMETERS MEET
C SPECIF I CRT IONS RS DESCRIBED REOVE.
C

DIMENSION U<NX?NY> *P<NX*NY> yQ<NX?NY> 9 S ^NX;. NY> 9 
1 RX < 1 6> 9 RY < 1 6> 9 RR < 1 6> .- 
£ X<1> !.Y(1> ?W<1> yD<£> jC<16»NX> 

DRTR RX 9 RY--" 1 . 0 9 4* 0 . 9 1 . 9 1 0* 0 . ? 
1 1. 0*4+0. .- 1 . 5 lO+G..'' 
KD=0
na> = o. o
IK£>=0. 0 
M=MRXO<NX?NY> 
M1=1+M 
M£=M-*-Ml 
M3=M+M£ 
M4=M-*-M3 
M5=M-*-M4 
DO £0 J=l? NY 
DO 10 1=1 » NX 

10 W<I>=U<IpJ>
CRLL DVRLSa.ljNX^DVRL>
CRLL SPLIN1 <NX?DXjXjWfP<l> J> 9 W <M£> ? W <M3>

£0 CONTINUE
DO 50 1=1? NX
DO 30 J=1>NY 

30 W<J>=U<I?J>
CRLL DVRLS <W 9 NY ? DVRL>
CRLL SPLIN1 <NYjDY?YpWjW<Ml> j W <M£> 9 W <M3> ?KDj 

1 D?UKM4> !.I.KM5»
DO 40 L=1>NY

40 Q a > L> =i..i -::M+L>
50 CONTINUE

CRLL SPLIN1 <NXjDX?XjQ<l » 1> »S<lj 1> 9 W <M£> 9 W CM3> jKD? 
1 DjW<M4"> jW <M5»
CRLL SPLIN1 <NXjDX?XjQ<l ?NY> jS<lj.NY> 5 W <M2> » W <M3> ?K 

1 D?W<M4> ?UKM5» 
KD=1
DO 80 1=1 P NX 
DO 60 J=1»NY 

60 W«'J>=Pa?J>
D«:I>=S<I ? i>
D':£>=S<I ?NY>
CRLL SPL I N 1 <NY > DY    Y 9 W > W <M 1 > * W <M£> p W <M3> 9 KD j
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RPPENDIX C. LISTING OF SPLN2D

no 70 L=I!.NY 
70 s a !  L> =i...i -::M+L>
80 CONTINUE

RETURN 
CSSSSSS ENTRY SPLN2E $$$$$$

ENTRY SPLNiElE'X* IY>
IF<KD.EQ. 0> GO TO 90 

C   KD=1 (RFTER CRLL SPLM£fl> TD INITILIZE SPLN2E:
KD=Q
NX1=NX-1
IF^DX.NE. 0. 0> CRLL SETRX <flX» DX>
I F <DY . NE . 0 . 0> CRLL SETRY <flY * DY> 

90 IY1 = IY-H
IF<DY.EQ. 0. 0> CRLL SETflY <flY» Y <IY1> -Y <IY»
DO 110 I=1«NX1
11=1+1

1 . 6E . DVRL . OR . U < 1 1 ? I Y 1 > . GE . DVRL> GO TO 1 0 0 
IF<DX.EQ. 0. 0> CRLL SETflX <flX?X<H>-X<I» 
flflCl>=U<Ij IY> 
flfl<£>=P<I ? IY> 
RRC3>=Uai j IY> 
RR <4> =P a 1    IY> 
RR CS::- =Q a ? IY>

flfl<l£>=P<Ilj IY1>

RR<15>=GKI1 ? IY1>
flfl<16>=S<Il» IY1>
CRLL GMPRD<flXjflfl?C<ljNX> »4j4
CRLL GMPRD -X a -. NX> nRYpCa* D
GO TO 110 

100 C<1» I>=DVflL 
110 CONTINUE

RETURN
END



CONTOURING SVSTEM.
RPPENDIX C. LISTING DF SPLN2D

SUBRDUTINE DVRLS < Y < LIM * DVflL)
C PRESETS PDI.KDR CDLUMN> VECTOR CDNTRINING RMY DVRL'S 

DIMENSION Y<1> 
IF<Y<1> .GE.DVRL) GD TD 30 

10 DD £0 !=£. . LIM
iF <:Y  :: i >. LT . DVRL> GD TD 2 o 
Ya>=Ya-i>
IF<I.EQ.LIM> GD TD £0
iF<va+i> .LT.DVRL> Y<I>=Y

£0 CONTINUE
RETURN 

30 DD 40 I=£»LIM
IF<Y<I> .GE.DVRL> GD TD 40
Ya>=Y<D
GD TD 10 

40 CONTINUE
RETURN
END
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CONTOURING SYSTEM. PRSE 
flppENDix C. LISTING DF SPLNc'D

SUBROUTINE SPLIN1 CM? H> X* Y? flj B* C> T > B-. P » S> 
C  DNE BINENSIDNRL CUBIC SPLINE INTERPDLRTIDN 
C
C BY W.L.RNDERSDNj U.S. GEDLDGICflL SURVEY-. 
C DENVER;. CDLDRRDD 
C
C PfiRMS    M= NUMBER DF DflTR POINTS .GT. £ 
C H= EQURL INTERVRL DPTIDN WHEN H.GT.O. 
C (USE DUMMY X HERE) j 
C UNEQUflL INTERVRLS IF H=0. 
C <X REQUIRED STDRflGE) 
C X= INDEP.VRR WHEN H=0. <DIM .GE. M> . 
C Y= DEPENDENT VRRIRBLE (DIM .GE. M> . 
C RjB ? C=CDEFF.RRRRYS (EflCH DIM .GE. M> 
C RESULTS RRE RETURNED IN 1STCM-1} ELEMENTS 
C DF fljEj&C.
C RLSD USED RS WORK RRRRYS DURING EXECUTION 
C T= TYPE DF EDUNDRRY CDNDITIDN SUPPLIED IN D 
C RRRRY.
C USE T=l IF 1ST DERIVRTIVES GIVEN RT END 
C POINTS! DR T=0 IF 2ND DERIVRTIVES GIVEN 
C RT END POINTS.
C D= BDUNDRRY RRRRY <DIM £> RT POINT 1 RND M 
C RESPECTIVELY. 
C PjS= WORK RRRRYS -:ERCH DIM=M> .
C  ERROR RETURN WITH M=- <flBS <M» IF RNY PRRM OUT DF RRNGE. 
C THE RESULTING CUBIC SPLINE IS DF THE FORM: 
C Y=Y <I> +fl (!> *  <X-X <I» +B <I>  *  <X-X (I» **£-*-C <D  *  <X-X <I» ** 
C FDR 1=1 j£». . . ?M-1 
C

RERL X<l>s.Y<l>>R<l>pB<l)>C<l>jD<£>»P<DjS<l> » MUL
INTEGER T
IF<T.LT. O.DR.T.GT. 1.DR.M.LT.3) GD TD 190
N=M-1
IF<T.EQ. 0> GD TD 130 

C   1ST DERIVRTIVE BDUNDRRIES GIVEN
NE=N-1
IF<H> 10? 80-. 10

C   EQURL SPRCING H .GT. 0. RND T=l 
10 HH-3. 0--H

DD £0 1=1 ,NE
B < I > =4 . 0
ca>=i. o 
Ra> = i. o

£0 Pa>=HH^XYa+£>-Y(I»
pa>=pa>-Da>
P (NE> =P <NE> -D <£>

C SDLUTIDN DF TRIDIRGDNRL MRTRIX EQ. DF ORDER NE 
30 FR=l..--Ba>

P<l>=P<l>*Ffl
DD 40 I=£?NE
MUL= 1 . O--- <E < I .-' -R < I > *C  :: I - 1 > )
C<D=MUL*C<I>



CONTOURING SYSTEM. PRGE 79 
RPPENDIX C. LISTING OF SPLNSD

40 Pa>= 
C  DBTRIN SPLINE COEFFICIENTS

R <NE+T> =P <NE>
I=NE-1 

50 fla+T>
1 = 1-1 
IFa.GE. 1) GD TD 50

IF<T.EQ. 0> GD TD 60
fia>=D<l>
R <M> =D <2> 

60 IFCH.EQ. 0.> GD TD 110
HH=1. 0---H
DD 70 1 = 1 jN

B < I > =HH+ 03 . 0+MUL- -::R < I + 1 > +£ . 0+R < I » > 
7 0 C < I > =HH*HH^ <-£ . 0*MUL+fl <. I + 1 > +R < I > >

RETURN
C  UNEQUflL SPRCING H=0. . RND T=l 

80 DD 90 1=1 ?N 
90 S<I + 1>=X<I + 1>-X<I>

DD 100 1=1 ?NE
B a > =£ . o* <s a + 1 > +s a +£> > 
ca>=sa + i> 
Ra>=sa+£>

100 P < I > =3 . 0* <S < I + 1 > ^*£^ <Y < I +£> -Y<I + 1»+S<I +£> 
1 <Y <! + !> -Y <: I»)x<S

p <NE> =p -::
GD TD 30 

110 DD 120 1=1
HH=1. Oxsa
MUL= <Y <! + !
B<I>=3. 0*MUL-<fl<I + l>+£. 0*fl<I»*HH 

120 C<I> = <-2. 0*MUL+<fl<I + l>+flCI»*H
RETURN

C  2ND DERIVflTIVE BDUNDRRIES GIVEN 
130 NE=N+1

IF-::H> 1405 160? 140 
C--EQURL SPRCING H .GT. 0 RND T=0

140 HH=3. 0.--H
DD 150 I=£?N 
Ba>=4. 0
ca>=i. o 
Ra>-i. o

150 P<D=HH*(Ya + l>-Y<I-l» 
B<1>=2. 0 
B<NE>=2.0
ca> = i. o
C<NE>=1. 0 
fl<ME> = l. 0
p a:> =HH+ <Y <£> -Y <i> > -o. S*H*D a>
P <NE> =HH* <Y t,M> -Y <N> > +0. 5+H+D <£> 
GD TD 30 

C   IJNEQURL SPRCING H=0 RND T=0
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RFFENDIX C. LISTING DP SPLMSD

C
C ROUTINE TD SfiVE SPLINE COEFFICIENTS
C

SUERDUTINE PUTCDF  :>:? Y? C? NO
D I NENS I DN C <1 6 ? NO ? X <NC> * Y <1 >
DOUBLE PRECISION TITLE? PGM ID
COMMON TITLE <7> ? PGM ID? NCDL? NRDW« NZ? XO? DELX?

1 YD ? DEL Y ? I YP ? I UP ? I PP ? I QP ? I SP ? I UP -. I RP « 1 0 ? I OUT
2    DVRL 9 HFX j NF Y ? NROWD ? NCOL 1 ? MRDW 1 j I HER 
DOUBLE PRECISION PGM IDS 
DRTR NZRjPGMID£.--it,? '

WR I TE a 0> TITLE? PGM I D£ ? NCDL ? NROW ? HZfl ? XO ? DELX ? YD ? DEL Y
IF -::DELX.EQ. o.> WRITE aa::- x
DO 40 I = l?NRDl.J
IF a.EQ.NRDljO GO TD 10
CRLL SPLN£E<C? I>
C<l»MCOL>=DVflL
GD TD 30

10 DD £0 .J=1?NCOL 
£0 Ca?.J>=DVRL 
30 WRITE <ID> Y<I> ?C 
40 CONTINUE

RETURN
END
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fippENi'ix C. LISTING OF SPLN£D

C
C ROUTINE TO RETRIEVE SPLINE COEFFICIENTS
C

SUERDUTINE GETSPL <C , J jV« WORK« NO 
DIMENSIDN C < 1 6» NO -. WORK < 16 > NO * V < 1 > 
DDUELE PRECISION TITLE?PGMID
COMMON TITLE <7> > PGM ID > NCDL ? NRDW 9 NZ -. XO ? DELX j 

1 YD;. DEL Y» IYP > I UP «  IPP» IQP« ISP ? I UP j IRP * ID * I OUT 
£ :  DVflL ? NFX j NFY > HRDWD ? NCDL 1 ? NRDW1 > IDER 

C
IF CJ.GT. 1> GD TO £0 
REflD<ID>END=50> YO>>C 

10 REflD<IDjEND=50> Y <£> j WDRK 
J=l
RETURN 

£0 DD 40 1=1, NCDL
DO 30 .J=l? 16 

30 CCJ;. I>=WDRKU> I> 
40 CONTINUE 

Ya>=Y<£> 
GD TD 10 

C
50 WRITE<ITTY?60>
60 FDRMfiT-::- --iPREMRTURE EDF DN COEFFICIENT FILEO 

STDP 
END
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RFFENDIX D. 

LISTING DF PROGRAM SPLN£X

C SPLINE COEFFICIENT PROGRRM
C
C CODED BY
C GERRLD IRN EVENDEN
C U. S. GEOLOGICRL SURVEY
C DENVER FEDERRL CENTER
C DENVER* CDLDRRDO 80225
C
C COEFFICIENTS FOR GRID UP TO 500 ROWS RND COLUMNS
C CRN BE DETERMINED BY THIS PRDGRRM. IF LRRGER GRIDS
C CHRN6E THE DIMENSIONS IN SUBROUTINE SPLN2X.
C
C FOR THE DEC-SYSTEM 10 MEMORY REQUIRED IS RPPRDXIMRTELY
C 10 + 26* K s 1 0 0 0 K - W 0 R D S
C WHERE K IS THE DIMENSION OF THE SPLN2X RRRfiYS.
C
C NOTE... THIS PROGRRM CONTRINS SEVERRL NON-RNSI FDRTRRN
C STRTEMENTS. RLTHDUGH SEVERRL DF THE CONSTRUCTS RRE
C RVRILRBLE ON OTHER COMPUTER SYSTEMS? CRRE MUST BE
C EXERCISED IN THE TRRNSPDRTRTION OF THIS ROUTINE.
C

DOUBLE PRECISION NRMEjFILES?PGM
COMMON TITLE < 14> ? PGM ? NCDL ? NRDW ? NZ ? 

1 Xa?DX?YD?BY? 
£ FILES<5> ?NRMES<3> ? DVRL
DIMENSION HERD'::£3>
EQUIVRLENCE <HERD <1> ? TITLE a> > ? <NRME ? NRMES <1>> 

C
DOUBLE PRECISION BLRNK
DRTR BLRNK-'--- 

C
10 TYPE £0
£0 FORMRT<-- ENTER INPUT FILE NRME. EXT: -', $>

RCCEPT 30?FILES<1> 
30 FDRMRT<R10.:'

NRME=FILESa>
IF '::NRME.EQ.BLRNK> GO TO 10 
IF <NRME.EQ.-'EXIT-'::- STOP 
OPEN <UN I T= 1 0 ? FI LE=NRME ? DEV I CE ='' DSK ' > 

1 RCCESS=-'SEQIN-'-.MDDE=-'BINRRYO
RERD <10 ? END=80? ERR=80> HERD
IF <NCDL.LE.5QO.flND.NRDW.LE.5QQ> GD TO 60
TYPE 40

40 FDRMRT':-- 'iNCOL OR NPOW bRERTER THRN 5QQ X > 
50 CLDSE'::UNIT=10.:'

GO TO 10 
C

60 IF <NZ.EQ.1> GO TO 100
TYPE 70
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fippENDix D. LISTING OF SPLMEX

70 FDRMflT  :: ' *MZ NOT EQUflL TD 1O
GD TD 50 

C
80 TYPE 90
90 FDRMflT <' ':INPUT EOF DR ERROR DM HERDERO

GD TD 50 
C
C INPUT LDDKS OK> PROCEED 

100 TYPE 110
110 FDRMflT  :: ' ENTER COEFFICIENT FILE NflME. EXT: ' , $> 

flCCEPT 30?FILES<5) 
MflME=FILES<5>
IF <MflME.EQ.ELflMK> GD TO 100 
CflLL SPLN£X 
GD TO 10 
END
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RFFENDIX D. LiSTir-4'3 DF SPLH2X

BLOCK DRTR ELKSPX
DOUBLE PRECISION NfiME*FILES* PGM
COMMON TITLE <14> > PGM, NCOL» NROW    NZ ? 

1 XDjDXjYQjDY* 
£ FILES<5>jHRMES<3>>DVRL

DIMENSION HEflD<£3>
EQUIVRLENCE <HEflD<l> ? TITLE <1» 9 <NRME? NRMES
DRTR FILES-'-ODO > -"LPS991. TMP' » X LPS99£. TMP"' ? 

1 -'LPS993.TMF"'!. OHO.-
DRTR DVRL---" 377777777777s
END
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x D. LISTING DP SPLN£X

c
C DISK STORRGE OVERLRY SPLINE CDEFFICIENT ROUTINE.
C
C ERSED ON ERRLIER RNDERSON ROUTINE IN PROGRRM EIGGRID.
C THIS ROUTINE? HOWEVER? REQUIRES 3 -::VS. 8> SCRRTCH
C FILES RND 8+NROW+4+NCOL LESS RERDS RND WRITES.

C NOTE...IF DIMENSIONS RRE CHRNGED? ENSURE RRRRYS Vfl RND CU 
HflVE ONE MORE WORD THfiN ERSIC SIZE. ONLY THE VflLUES 500 
RND 501 SHOULD EE CHRNGED.

SUBROUTINE SPLN£X
DOUBLE PRECISION NfiME?FILES?PGM
COMMON TITLE  :: 14) ? PGM? NCOL? NROW? NZ5

£ FILES-::5> ?NRMES-:3::'?DVRL 
DIMENSION HERD'::£3>
EQUIVRLENCE '::HERD  :! 1 > ? TITLE < 1 > > > <MflME j NRMES < 1 > > 

C
DIMENSION V<500> *VFK501> *fi<500> »B<5DO> »C<500> » 

1 W1 <5 0 0> :. W£ <:5 0 O.J- ? DJ1 -::5 0 0> ? D J Y (5 0 0> ? D <£> ? 
£ X <5 0 0> ? Y <5 0 0> ? CO < 16 ? 5 0 0> 

C
EQUIVRLENCE <V(1> ? Vfl  ::£» 

C 
C

DIMENSION CU<501*£> ?CP-::500?£> ?CQ<500?£> ?CS-::500?£> 
1 ? WC <5 0 0>

EQUIVRLENCE <Vfl<l) y CU a ? 1» ? <fl <1> j CU <1» £» > 
1 <B<l>jCP<l»l»j <C < 1 > j CP < 1» £» j
£ aij i a > ? CQ  : i ? i«> ? (DJY a > ? CQ a * £> ::  ?

NCOL1=NCOL+1

? <w£<i> ?csa?£»
.

D-:£::'=0. 
C
C IF EQIJI-X GENERRTE X RRRRY OR INPUT.

IF -::DX.NE. o.> GO TO 10
CRLL GETV <10,£ 9 X» MCDL>
GO TO 30 

C
10 F=0.

DO £0 1=15NCOL
X<D=XD+F*DX 

£0 F=F+1. 
C
C GENERRTE P RRRRY 

30 DO 40 I=ljNROW
CRLL GETV <10» £ ?Vfl»NCOL1> 

C 
C SflVE Y VRLUES

Y<I>=Vfl<l>
CRLL DVRLS  :.V ? NCOL s DVRL>
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CRLL SPLIM1 <NCDLjDX-.X-.V-.R-.B--C!. 0-.D-.UU > W£>
CRLL PUTV < 1 1 -. I    fi    NCDL> 

40 CONTINUE 
C

CLDSEOINIT=10>
CLOSE OJNIT=11> 

C 
C Y RRRRY NEEDS TD BE GENERRTED?

IF CDY.EQ. 0.) GD TD 60 
C 
C YES.

F=0.
DD 50 I = 1>NRDUI
Ya>=YD+F+DY 

50 F=F+1. 
C
C GENERRTE Q flRRRY 

60 DD 80 I = 1-.NCDL
DD 70 J=1>NRDW
CRLL GET V < 1 0 > J > Vfl > NCDL 1 > 

70 RCJ>=Va>
CLDSEOJNIT=1Q>
CRLL DVRLS <fl , NRDI.l -. DVRL>
CRLL SPL I N 1 <NRD W :  DY , Y    R    V ;  E j C -. 0 5 D ? W 1 5 W£>
CRLL PUTV < 1 £ 9 I :  V ;  NRDW>
DJY<I>=V<NRDUI>
D.JI a>=va>

80 CONTINUE 
C 
C 
C GENERRTE CROSS DERIVRTIVES

CRLL SPLINl aHCnL-.nX-.X-.D.Jl-.R'.BjCj 0*B!.W1*W£> 
DD 90 I = 1-.NCDL 

90 IU1 <I>=fl<I>
CRLL SPLINl (NCDL-.DX-.X-.DJY-.fl-.B-.Cj 0-.Dj.UU-.UIE> 
DD 100 1=1 ? NCDL 

100 DJY<D=Ra> 
C
C GENERflTE REMfllNDER DF S RRRRY 

DD 1£0 I=1>NCDL 
DD 110 J=ljNRDW 
CRLL GET V < 1 1 j J j Ul 1 ? NCDL> 

110 V<J>=W1 <I>
CLDSEOJNIT=11> 
D<1>=DJ1 <I> 
D<e>=D.JY':I>
CRLL SPL I N 1 <NRDW » DY 9 Y ? V j R j B -. C -. 1 -. D j Ul 1 9 W£> 
CRLL PUTV  : 1 3 j I    R i. NRDW> 

1£0 CONTINUE 
C
C

NZ=16

NRME=FILES«::5>
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OPEN OJNIT=14jFILE=NRME>MDDE='BINRRY'> 
1 RCCESS= X SEQDUT-SDEVICE=-"DSK''> 
WRITE<14> HERD 
IF aiX.EQ.O.) CRLL PUTV <14, £* X^NCDL)

INITIRL LORD
CRLL GETV <10 >1?CU <!*!>»NCDL1>
CRLL GETV <11 9 1 9 CP <1 9 1) 9 NCDL>
CLOSEOJNIT=1£>
CLDSE<UNIT=13>
DD 130 -J=l, NCDL
CRLL GETV <1£ 9J » WC > NRDUO
CQ <J>1> =WC <1>
CRLL GETV  :! 13 * J» WC 9 NRDW>

130 CONTINUE 
C
C GENERRTE SPLINE COEFFICIENTS 

DD 150 I=£>NRDW 
K£=MDDa-l*£>4-l
K1=MOD <I «£:: +!
CRLL GETV <10*1? CU <1 9 K£> j NCDL1>
CRLL GETV  :: 11 > I» CP < 1 9 K£> > NCDL>
CLDSE<UNIT=1£>
CLDSE<UNIT=13>
DD 140 J=ljNCDL
CRLL GETV <1£» J jWC 9 NRDW>

CRLL GETV <13 j Jj WC jNRDW>

140 CONTINUE
CRLL SPL£BX-::CU(£»K1> 9 CP a -. Kl> » CQ <1 > Kl> j CS a 9 Kl)

1 l~° I I i'' O . L-' ' ' ''i . l~' C1 l'' 1 . If'' C  '"i . l""' l~l / 1 . L-"' '""' '^ . I""' <T- r" 1 le'~ '"' %i - T 4 ': 
'  ' '    L  J p-. C..- J '_  r -.15 p-. C. .  J '_  \K *-. i J ?\ C. .  J '_  -ii- ' . X ) r-. C. . " !* IX . '

150 CONTINUE 
C
C LRST RDW OF DVRLS REQUIRED

DD 160 I=ljNCDL 
160 CD a? I>=DVRL

CRLL PUTX <Y<NRDU)» CD,16+NCDL>
CLOSE<UNIT=10>
CLOSE <UNIT=11 9 DISFDSE="DELETE'>
CLOSE OJNIT=1£ 9 DISPDSE="DELETE ' >
CLOSE OJNIT=13» DISFDSE='DELETEO
CLDSE-::UNIT=14>
RETURN
END
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SUBROUTINE SPL£RX <X?YJC?NX> 
DOUBLE PRECISION NRME,FILES*PGM 
DIMENSION U<1> 'Pa> »Q<1> ?SU> *UI <1> >PI <1> ? 

1 QI a> -.SI a> 
COMMON TITLE <14> « PGM , NCOL 9 MRDW « N2,

£ FILES <5>» NRMES <3> 9 DVRL
DIMENSION HERD<£3>
EQUIVRLENCE <HERB<1> p TITLE <1» » CNRME-. NRMES <1»
DIMENSION X(l> >Ya> >C<16jNX> 

C
DIMENSION RX(16> «RYa6> jflR<16)
DRTR RX ? RYx 1. > 4* 0. > 1. ? 1 0* 0. > 1. ? 4* 0. > 1. ? 1 0* 0. - ' 

C
C ESTRBLISH ONE TIME VRLUES RND RDDPESSES. 
C

NX1=NX-1

IFCDX.NE.0.0> CRLL SETRX<RX*DX> 
IF <BY. NE. 0. 0) CRLL SETRY CRY -. DY> 
RETURN 

C
c
C 6ENERRTE ROW OF SPLINE POLYNOMIRL
C COEFFICIENTS.
C

IY1=IY+1
IFaiY.EQ. 0. U> CRLL SETRY CRY* Y <IY1> -Y <IY» 
DO £0 I = 1;.NX1 
11=1+1
IF <U<I>.EQ.DVRL.OR.U<11>.EQ.DVRL.OR. 

1 UI<I>.EQ.DVRL.OR.UI a 1>.EQ.DVRL> GO TO 10 
IFOJX.EQ. 0. Q> CRLL SETRX <RX-» X <I 1> -X (I» 
RR < 1 > =U  : I >

:DRR(£> =P'
RR<3>=U':il>
RFK4>=Pai>
RR<5>=Q«:i>
RR'::6>=S':i>
RR<7)=Q«:il>

RR  : 1 0> =P I a >
RRai>=ui «::n>
flfl<l£)=PI <I1>
RRa3>=Qia>
RRa4>=SI <I>
flflas>=Qi <n>
RR<16::'=SI ill)
CRLL GMPRD CfiX ? RR   C C1» NX> > 4 > 4 ? 4> 
CRLL GMPRD'X a »NX> » RY? C a , I> * 4;« 4 ? 4> 
GO TO £0 

10 CU? I)=DVfiL
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20 CONTINUE
ca?NX>=DVRL
CRLL PUTX<Y<IY>?C>NX16>
RETURN
END
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SUBROUTINE GETV<IN?IREC»V?IDIM) 
DIMENSION VaDIM> 
DOUBLE PRECISION NRME?FILES?PGM 
COMMON TITLE<14> ?PGM?NCOL?NROW?NZ> 

1 XO? DX? YD* DY? 
£ FILES <5>? NRMES <3)? DVRL 
DIMENSION HERD<£3>
EQUIVALENCE <HERD<1> » TITLE <1» ? <NRME» NRMES <1) : 

C
C GET ROUTINE FOR INPUTTING SPLINE DRTR.
C
C IN FILE NRME DRTR RECORD SIZE
C
C 11 LPS991.TMP P-RDWS NCOL
C 1£ LPS99£.TMP Q-CDLS NROW
C 13 LPS993.TMP S-CDLS NRDW
C

IF OREC.NE.l) GO TO 10 
C 
C FILE NEEDS TO BE REOPENED.

NRME=FILESaN-9>
OPENOJNIT=IN?FILE=NRME?MODE='> BINRRY X ? 

1 RCCESS=''SEQIN''?DEVICE=''DSK-'>

IF <IN.NE. 10) GO TO 10
RERD<IN?END=£0?ERR=£0>
IF <DX.EQ.O.> RERD ON? ERR=£0?END=£0> 

C GET DRTR
10 RERDaN?END=£0>ERR=£0) V

RETURN 
C
C ERROR CONDITION? LIGHT FUSE RND BOMB OUT. 

£0 TYPE 30 
30 FORMRT-:: y ':I/0 ERROR ON INPUT FILES')

STOP
END
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SUBROUTINE PUTV<IOUT>IREC?V>IDIM>
DIMENSION VUDIM)
DOUBLE PRECISION NRME>FILES?PGM
COMMON TITLE<14>>PGM?NCOL>NRDUUNZ> 

1 XDjDXjYQjDYi. 
£ FILES <5> ;  NRMES <3> » DVRL
DIMENSION HERD<£3>
EQUIVRLENCE <HERD <1> ? TITLE <1» ? <NRME? NRMES < 

C 
C OUTPUT ROUTINE FOR COEFFICIENT DRTR.

IF aREC.NE. 1> GO TO 10 
C 
C FILE NEEDS TO BE REOPENED.

NRME=FILESaOUT-9>
OPEN'::UNIT=IDUTjFILE=NRMEjMODE= x BINRRY x > 

1 flCCESS='SEQOUT'>DEVICE='DSK'> 
C 
C PUT DRTR.

10 WRITE aOUT) V
RETURN 

C
C OUTPUT ROUTINE FOR POLYNDMIRL
C ROW.
C

ENTRY PUTX<Yj V-.IDIM)
c

WRITE <14> Y-.V
RETURN
END
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OFFENDix E.

BRSIC GRRFHICS SYSTEM.

THE FOLLOWING USER DOCUMENTRTI ON IS INCLUDED TO FRCK-'IDE 

EXFURNRTIDN OF THE GRRFHICS CftLLS IN FRDGRRM CDHTUR. THE 

GRRPHICS SYSTEM IS MOSTLY IN DEC SYSTEM 10 RSSEMI'LY LRNGURGE 

RND> RS R CONSEQUENCE9 IS OF LITTLE GENERRL INTEREST.
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INTRODUCTION.

PLOTTER SOFTWARE SYSTEMS ARE PROVIDED TO FACILITATE 
PROGRAMMER USAGE OF DIGITAL PLOTTERS IN MUCH THE SAME MANNER 
AS COMPILER LANGUAGE INPUT-OUTPUT STATEMENTS FACILITATE 
USAGE OF I/D DEVICES. SUCH SYSTEMS SHOULD ATTEMPT TO 
ACHIEVE TWO? OFTEN MUTUALLY EXCLUSIVE? GOALS! 1> SIMPLICITY 
AND 2> FLEXIBILITY. flN ADDITIONAL FEATURE SHOULD INCLUDE 
THE ABILITY OF THE BASIC SYSTEM TO CREATE MACHINE 
INSTRUCTIONS FOR MORE THAN ONE PLOTTER AND THUS ALLOW EASY 
SWITCHING OF PLOTTING DEVICES WITH MINIMAL PROGRAM RECODING. 
THIS SYSTEM PROVIDES FOR THREE PLOTTERS SELECTED BY ONE 
ENTRY CALL AND PROVIDES FOR ALL BASIC PLOTTING OPERATIONS 
WITH REASONABLE EASE OF USAGE.

THIS PLOTTING SYSTEM HAS FOUR BASIC ENTRIES!

SCflLE ! FOR PLOT INITIALIZATION AND SCALING? 
LINE ! FOR LINE DRAWING?
CHflR ! FOR CHARACTER DRAWING?

ENDPLT : FOR PLOT TERMINATION AND DIAGNOSTICS

AND SEVERAL SUPPLEMENTARY SERVICE ENTRIES. THE FOLLOWING 

DESCRIPTION COMPLETELY DEFINES ALL ENTRY PARAMETERS. fl 

FINAL SECTION IS INCLUDED WHICH CONTAINS A PROGRAM EXAMPLE 

ALONG WITH RESULTANT PLOT. THE READER SHOULD CAREFULLY READ 

AND UNDERSTAND THE SCflLE CALL DESCRIPTION FIRST AS MOST 

FUNDAMENTAL DEFINITIONS AND CONVENTIONS ARE DESCRIBED IN 

THIS SECTION.

PLOT SCALING.

THE PLOTTING SYSTEM SCALING CALL IS REQUIRED TO

INITIALIZE THE SOFTWARE TO THE USER AND PLOTTING MACHINE

REQUIREMENTS. IN ADDITION TO OPENING PLOT OUTPUT FILE AND

GENERAL SYSTEM INITIALIZATION A RESULT OF THIS CALL 
ESTABLISHES TWO REGIONS.: 1> A "PLOT AREA" AND £> A "DATA 
AREA"
THE PLOT AREA DEFINES THE MAXIMUM LIMITS OF ANY PLOT 
OPERATIONS. THE PLOT AREA IS* OF COURSE? LIMITED TO THE 
PHYSICAL DIMENSIONS OF THE PLOTTING AREA OF THE MACHINE 
EMPLOYED. IN PLOTTING PARAMETERS REFERRING TO THE PLOT AREA 
"PLOT UNITS " ARE EMPLOYED. PLOT UNITS HAVE A DEFAULT VALUE 
OF INCHES BUT CAN BE REDEFINED AS CENTIMETRES WITH A CALL TO 
PLTSET. THE ORIGIN OF THE PLOT AREA COORDINATE SYSTEM is
ALWAYS LOCATED AT THE LOWER-LEFT HRND CORNER OF THE PLOT 

AREA AND IS POSITIVE ALONG THE X OR RIGHT HAND AXIS AND V OR 

VERTICAL AXIS. FlG. 1 SHOWS BASIC LAYOUT AND GENERAL 

MEANING OF SCflLE PARAMETERS.
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SYSTEM,

t+Y

S
CL

PLOT AREA

OXP(I) 
DYP(2)

DXP(2)

OYP(I) 

XP(3)  >- XP(I)

a.> 

10 
CL

XP(4)

FIGURE 1. SCflLE GEOMETRIC PRRRMETERS.

THE DRTR flREfl IS RLWRYS LESS THRN DR EEURL TO THE PLOT

RRER. ONLY DRTR POINTS NHOSE X - Y I/RLUES RRE IN THIS RRER
WILL BE PLOTTED. IlRTR UNITS RRE COMPLETELY ARBITRRRY RND 

MRY BE OF RNY TYPE! REflL? INTEGER? RERL OR IMRGINRRY PRRT

OF COMPLEX OR DDUELE PRECISION.

SCALING is PERFORMED EY CALLING THE ENTRY SCflLEs

CRLL SCflLE <DXPjDYP»XP>YP>NDPTSjICODE). 

WHEN R SUCCESSFUL SCflLE CRLL HRS EEEN MADE THE PLOTTING
SYSTEM ASSUMES R "SCALED STRTE". SCflLE MRY BE CALLED AGAIN 

IN R SCRLED STRTE FOR REDEFINING FRCTORS OF THE PLOT RRER.

TERMINATION OF THE SCRLED STRTE RND RESULTRNT COMPLETION OF 
THE PLOT IS MRDE BY CRLLING ENDPLT RND R SUBSEQUENT SCflLE 
CRLL NILL INITIALIZE R NEW PLCT. PLOTTING CRLLS <IE. LINE 
RND CHflR) RRE ONLY RLLOWED WHEN THE SYSTEM IS IN THE SCRLED
STATE.

SCflLE PRRRMETER DESCRIPTION.
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DXP flND DYP RRE TND ELEMENT ARRAYS HHZCH DEFINE THE 

DATR RRNGE. THEY MAY EE OF RNY STANDRRD FORTRRN IV 

TYPE AS DEFINED IN PARRMETER XP flND YP. DXP(1> RND 

DYP(1> DEFINE THE RESPECTIVE LEFT flND BOTTOM LIMITS 

OF THE DflTfl flREfl IN DRTfl UNITS. DXP(2> flND DYP<2> 

DEFINE THE RESPECTIVE RIGHT RND TOP LIMITS OF THE 

DRTR RRER IN DflTfl UNITS. DXP(1> RND DXP(2>P FOR 

EXRMPLEP RRE MOST OFTEN THE RESPECTIVE MINIMUM RND 

MRXIMUM X DRTR VRLUES TO BE PLOTTED. HOWEVER? IF A 

DflTR AXIS IS TO BE REVERSED (INCREASING TO THE 

LEFT> THE DXP(l) WOULD BE THE MAXIMUM X flND DXP(2> 

THE MINIMUM X. DF COURSE? THE SRME RPPLIES TO

DYP<1> RND DYP(2>. THE ONLY RND DEVIOUS
RESTRICTIDN IS THRT DXP (1> .NE.DXP<2> RND

DYP(1> . NE.DYP<2> .

XP RND YP RRE TYPE REflL RRRRYS WITH NOPTS ELEMENTS.

XP(1> AND YP<1> DEFINE THE RESPECTIVE X RND Y SIZE DF 

THE DRTR RRER IN PLOT UNITS. F-DTH MUST RLWflYS BE 

SPECIFIED flND GRERTER THRN ZERO.

XP <2> RND YP(£> IS R SWITCH TD DEFINE THE RESPECTIVE

X RND Y DRTR TYPE RND WHETHER R LINERR OR

LDGflRITHMIC RXIS IS TD BE PLOTTED.

XP  ::£> >
VRLUE

<=1 DR

=2 OR

=3 DR

=4 DR

=5 DR

YP <2>

=8 OR =9
10
= 11
= 12
= 13

RESPECTIVE RXIS

DflTfl TYPE

RERL

INTEGER
RERL PRRT DF COMPLEX

iMflGINRRY PRRT DF

DOUBLE PRECISION
COMPLEX

WHEN XP (2) DR YP<2> RRE <8 THEN THE RESPECTIVE RXIS
RRE LINERR. WHEN >= 8 THEN RXIS LDGflRITHMIC. NOTE 

THRT XP (2) RND YP (2> DEFINE THE TYPE FOR RLL DflTfl 

VRLUE REFERENCES IN LINE RND CHRR CflLLS. IF 

NDPTS<2 THEN X RND Y DflTfl VRLUES ASSUMED TD BE RERL 

AND LINEflR.

XP(3> flND YP(3> DEFINE THE POSITION DF THE LOWER-LEFT 

CORNER DF THE DRTfl RREfl ON THE PLOT flREfl IN PLOT

UNITS. IF NOPTS<=2 THEN THE LOWER-LEFT EDGE DF THE
DRTR RRER IS COINCIDENT WITH THE LOWER-LEFT EDGE DF 

THE PLOT RREfl (XP(3>=YP<3>=0).

XP<4> RND YP(4) DEFINE THE SIZE DF THE PLOT flREfl IN

PLOT UNITS. IF NOPTSO3 RND THIS CRLL MODE WHILE
NDT IN THE SCflLED STRTE THEN THE PLOT RRER WILL BE 

COMPUTED BY THE FOLLOWING!
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YP<4>=YP<1>+YP<3>

IF XP<4:( RND YP<4> ORE SPECIFIED THEN THEY MUST BE
GRERTER THRN DR EEURL TD THE i/RLUES DF THE PREVIOUS 

EXPRESSION. XP<4> RND YP <4> SHOULD NOT EE 

SPECIFIED FOR ft SCfiLE CRLL WHEN THE SYSTEM IS IN 

THE SCRLED STRTE.

NQPTS IS RN INTEGER U'RLUE SPECIFYING THE NUMBER DF

PRRRMETERS IN THE XP~YP RRRRYS. IN Rl_l_ CRSESl

1<=NDPTS<=4 RND NHEN IN THE SCRLED STRTE!

NDPTS<=3.

ICDDE IS RN INTEGER I/RRIRBLE WHICH IS SET TD 0 UPON 

RETURN FROM SCfiLE IF ND FRULT COULD BE FOUND WITH 

THE INPUT PRRRMETERS. IF ERRORS WERE DETECTED R 

NON-ZERO i.-'RLUE IS RETURN RND RLL SUBSEQUENT 

PLOTTING CRLLS RRE DISRLLDWED EXCEPT FOR RNDTHER 

SCfiLE CRLL. IF RPPRDPRIRTE USER RCTIDN IS NOT 

TRKEN RND RNDTHER SCfiLE CRLL IS MRDE WITH THE 

RSSUMPTIDN DF REDEFINING THE DRTR RRER THEN 

UNPPEDICTRELE RESULTS CRN BE EXPECTED.

LINE PLOTTING.

PLOTTING DF LINES is PERFORMED BY CRLL ING THE ENTRY- 
LINE:

CflLL LINE<X»YjNjICDN» IPN>

THE LINE ENTRY SEQUENT IRLLY CONNECTS 2 OF MORE X - Y DRTR
POINTS WITH STRRIGHT LINE SECTORS. LINE PROVIDES FOR 

CDNTINURTIDN DF LINES GENERRTED BY PREVIOUS CRLLS WITHOUT 

CONCERN FOR STORING THE LRST X ~ Y POINT OF THE PREVIOUS 

CRLL. fiNY PRRT OF THE LINE INSIDE THE DRTR RRER CONNECTING 

TWO X ~ Y POINTS IS DRRFTED REGRRDLESS OF DNE DR BOTH DF THE 

X ~ Y POINTS BEING OUTSIDE THE DRTR RRER. THE DRRFTED LINES 

MRY RLSD BE IN DRSHED FORM.

IF SMOOTH? CURBED LINES RRE REQUIRED THE USER IS

RESPONSIBLE FOR ENSURING THRT THE SPRCING DF THE POINTS IS

RDEEURTE FOR THE RESULTING STRRIGHT LINE RPPRDX I MRTI ON .

LINE PRRRMETER DESCRIPTION.

XjY CDDRDINRTES IN DRTR UNITS WHICH DEFINE THE SEQUENCE 

DF LINE SEGMENTS TO BE DRRWN. IF N= 1 THEN X~Y MRY 

BE SIMPLE i.--'RPIRBLES!» ELSE RRRRYS DF N ELEMENTS.

N IS RN INTEGER l-'RRIRBLE DEFINING THE NUMBER DF X~Y 

POINTS.

ICON IS RN INTEGER t-'RRIRBLE WHICH SPECIFIES WHETHER THE
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LINE IS TD BE CONTINUED FROM THE LAST K~Y POINT DF 
A PREVIOUS CALL TD THE FIRST POINT DF THE CURRENT 
CALL. CONTINUATION ONLY APPLIES TO PREVIOUS CALL 
WITH IDENTICAL IPN PARAMETER VALUE. IF A PREVIOUS 
CALL WAS NEVER MRDE THE LINE STARTS AT X(1) - Y<1).

ICDN=0 I'D NOT CONTINUE? "NEW LINE". 
ICDN.NE.O CONTINUE LINE FRDM PREVIOUS POINT.

IPh IS AN INTEGER VARIABLE WHICH SELECTS UP TO 8 FSEUDO 
PENS WHICH OPERATE INDEPENDENTLY DF EACH OTHER. 
NORMALLY? EACH PSEUDO PEN is SET TD A UNIQUE MODE
OF DRAFTING (SOLID* DASHED) FOR VISUAL 

IDENTIFICATION ON THE PLDT. THE DEFAULT MDDE FOR

EACH IPN is:

IPN VALUE PLOTTING CHARACTER

0 

1 

£

3
4
5
6
7

CHARACTER PLOTTING.

PLOTTING OR POSTING OF CHARACTERS AND SYMBOLS is
PERFORMED BY CALLING THE ENTRY CHfiR!

CflLL CHRP. (X.- Y ? R ? N ? I CODE ? SIZE ? THETR ? XDFF ? YDFF) .

THE STANDARD CHARACTER SET CONTAINS 101 GOTHIC CHARACTERS* 

INCLUDING UPPER AND LOWER CASE ALPHA? NUMERIC AND 

PUNCTUATION AND? OPTIONALLY* THE CHARACTERS MAY BE 

ITALICIZED. IN ADDITION? 13 SPECIAL SYMBOLS USUALLY USED 

FOR POINT PLOTTING ARE INCLUDED. NOTE THRT SPECIAL SYMBOLS 

CANNOT BE ITALICIZED.

fl CALL TO CHfiR MAY PLOT EITHER A CHARACTER OR SYMBOL AT 

1=1 NUMBER OF X - Y LOCATIONS OR PLOT A STRING OF CHARACTERS 

OR SYMBOLS STARTING RT ONE X - Y LOCATION. THE X - Y 

LOCATION* IN THE LATER CASE? MAY BE EITHER IN PLOT UNITS OR 

DATA UNITS.

CHfiR PRRRMETER DESCRIPTION.

X AND Y CORDINATES IN EITHER DRTR OR PLOT UNITS WHICH 

DEFINE THE POSITION OF THE CENTER OF THE FIRST 

CHARACTER TO BE PLOTTED. NOTE THRT WHEN ICDDE=0 OR 

1 X AND Y RRE ARRAYS OF N ELEMENTS. WHEN ICDDE<=£
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X RND Y RRE IN DRTR UNITS RND WHEN ICDDE=3 X RND V 

RRE IN PLOT UNITS.

R IS ft CHftRftCTER OR CHRRRCTER STRING TO BE PLOTTED.

WHEN ICDDEO1 fl CONTRINS ONE CHRRRCTER. IF THE
FIRST CHRRRCTER OR BYTE OF R IS R BINRRY ZERO THEN 

THE CHRRRCTER IS SELECTED FROM R RIGHT JUSTIFIED 

INTEGER WORD. OTHERWISE THE CHRRRCTER IS RSSUMED 

TO BE LEFT JUSTIFIED IN R. WHEN ICDDE=l!i R IS R 

SIMPLE I/RPIRBLE RND THE CONTRINED CHRRRCTER IS 

REPERTED FOR N X - V POINTS. WHEN ICDDE=0* R IS RN 

INTEGER RRRRY OF DIMENSION M WITH R UNIQUE 

CHRRRCTER PLOTTED WITH ERCH RESPECT I i/E X <M> - V <N>

POINT. FOR ICDDE=£ OR 3* R is ft CHRRRCTER STRING
RND N IS THE NUMBER OF CHRRRCTERS IN THE STRING. X 

RND Y RRE SIMPLE l-'RR I RELES IN THIS CRSE.

N IS RN INTEGER I/RRIRBLE DEFINING THE NUMBER OF 

OR CHRRRCTERS TO BE PLOTTED.

POINTS

ICDDE IS RN INTEGER L-'RRIRBLE SELECTING THE DESIRED 

PLOTTING DEFINITION OF X J Y !  R RND ITRLICIZING.

BRSICRLLYJ THE TWO LOWEST BITS IF ICDDE DEFINE THE
USE RND MERNING OF X? Y* R * RND N RS PREVIOUSLY 

DISCUSSED. IF 4 IS RDDED TO ICDDE THE CHRRRCTERS 

RRE ITRLICIZED. THE FOLLOWING IS R SUMMRTION OF 

THE EFFECT OF ICDDE ON ERCH OF THE FIRST FOUR CHRR 

RRGUMENTSl

X RND Y

DRTR UNITS

RRRRY

DRTR UNITS

RRRRY

SIMPLE l-'RRIRBLE

IN DRTR UNITS

SIMPLE I/RRIRBLE

IN PLOT UNITS

R

RRRRY

SIMPLE

ly'RRIRBLE

CHRRRCTER

STRING

CHRRRCTER

STRING

N

DIMENSION

OF X? Y RND fl

DIMENSION

OF X RND Y

NUMBER OF

CHRRRCTERS

NUMBER OF

CHRRRCTERS

ICDDE

0 RND 4

1 RND 5

£ RND 6

3 RND 7

SIZE IS R RERL I/RRIRBLE DEFINING THE SIZE OF THE 

CHRRRCTERS TO BE PLOTTED IN PLOT UNITS. NOTE THRT 

SIZE MUST BE GRERTER THRN ZERO.

THETR IS R RERL i.-'RRIRBLE DEFINING THE ROTRTIONii IN

RRDIRNSJ OF THE CHRRRCTERS FROM THE PDSITII/E X RXIS

RBOUT THE X - Y POINT.

XDFF RND YDFF RRE RERL I/RRIRELES WHICH DEFINE R SHIFT
IN PLOT UNITS OF THE CENTER OF THE FIRST CHRPRCTER
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FROM THE SPECIFIED X - Y CDDRI' I NATES. NOTE THRT 

THE SHIFT IS MADE PRIOR TO THETfl ROTATION.

PLOT TERMINATION.

fl CALL TO ENDPLT IS REQUIRED WHEN A PLOT IS COMPLETE. 

THIS CALL PERFORMS THE FOLLOWING FUNCTION: 1} SPILLS RLL 

OUTPUT WORK BUFFER? £> GENERATES CLOSURE CHECK TICKS FOR 

INCREMENTAL PLOTTERS? 3)PRINTS PLOT DIAGNOSTICS AND 4) 

RETURNS PLOTTING SOFTWARE TO AN UNSCALED STATE. flNY 

SUBSEQUENT CALL TO THE PLOT SYSTEM MUST BE ANOTHER SCflLE 

CALL OR A CALL TO PLTFIL OR PLTSET. TO EXECUTE ENDPLT!

CfiLL ENDPLT <Q> .

ENDPLT PARAMETERS.

THE ARGUMENT IS NOT CURRENTLY EMPLOYED BUT IS INCLUDED 

FOR POSSIBLE FUTURE EXPANSION.

PLOTTER SELECTION.

THE GRAPHICS SYSTEM ENTRY PLTSET ALLOWS THE USER TO
SELECT THE PLOTTER DESIRED. IF A CALL IS NOT MADE TO THIS 

ROUTINE THE GERBER 6££ IS SELECTED AS A DEFAULT. THE 

PLOTTER SELECTED REMAINS IN EFFECT UNTIL ANOTHER PLTSET CALL 

IS EXECUTED. IN ADDITION? THE ROUTINE RETURNS THE PHYSICAL 

SIZE OF THE PLOT AREA AND ALLOWS THE USER TO SELECT THE TYPE 

OF PLOT UNITS DESIRED <INCHES OR CENTIMETRES}. To EXECUTE

PLTSET:

CflLL PLTSET<ICDDE?XEDflRD?YEDflRD>IMCM>. 

THE CALL TO PLTSET MUST BE MADE WHILE THE PLOTTING SYSTEM is
NOT IN THE SCALED STATE. 

PLTSET PARAMETER DESCRIPTION.

ICODE SELECTS THE PLOTTING DEVICE.

ICDDE=0 GERBER 622
ICDDE=1 TEKTRONIX 4010
ICQDE=£ HEWLETT-PACKARD 7£Q£fl.
ICDDE=3 HEWLETT-PACKARD 7£03fl.
flNY OTHER 1,'ALUE WILL CAUSE AN ERROR CONDITION.

XEQflRD AND YBDRRD ARE THE RETURNED X AND Y AXIS SIZE IN
PLOT UNITS OF THE DEVICE SELECTED. PRINCIPALLY

EMPLOYED IN SCALING THE DIMENSIONS OF THE USERS

PLOT TO FIT THE DEI,'ICE SELECTED.
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INCM SELECTS THE PLOT UNITS DESIRED.

IMCM<=0 DOES NOT CHANGE PLOT UNITS 

INCM=1 SELECTS INCHES AS PLOT UNITS 

IMCMM SELECTS CENTIMETRES AS PLOT UNITS.

NEAT LINE PLOTTING.

fl RATHER TRIVIAL? BUT FREQUENTLY USED9 ENTRY IS 
PROVIDED TO DRAFT A NEAT LINE AROUND THE DATA AREA. To 
EXECUTE NEflTLN:

CflLL hERTLM

NEflTLN PARAMETER DESCRIPTION. 

MO PARAMETERS.

fixIS LABELING.

FOR TYPE REfiL DATA FOUR ROUTINES ARE PROVIDED FOR 
LINEAR OR LOGARITHMIC AXIS LABELING. THE CALLS FOR EACH 
ROUTINE ARE:

CflLL XflXIS<DXP?DYP?XP?DEL?IP?SIZE?FMT?NFMT)
FOR LINEAR X-AXIS LABELING?

CflLL YflXIS«::DYP?DXP?YP?DEL?IP?SIZE?FMT?NFMT)
FOR LINEAR Y~AXIS LABELING?

CflLL XflXISL <DXP? DYP? XP? SIZE? FMT ?NFMT>
FOR LOGARITHMIC X-AXIS LABELING? AND

CflLL YflXISL <DYP? DXP? YP? SIZE ? FMT ? NFMT> 
FOR Y-AXIS LOGARITHMIC LABELING.

FOR ALL FOUR ENTRIES THE PARAMETERS HAt-'E IDENTICAL USAGE 
EXCEPT THAT DEL AND IP DO NOT APPLY TO THE LOGARITHMIC 
CALLS. flN IMPORTANT ITEM TO REMEMBER WHEN USING THE AXIS 
ENTRIES IS THAT THE PLOT AREA DEFINED BY SCflLE SHOULD BE 
SUFFICIENTLY LARGER THAN THE DATA AREA TO ACCDMODATE THE 
AXIS ANNOTATION.

PARAMETER DESCRIPTION.

DXPj DYP? XP AND YP ARE NORMALLY THE SAME PARAMETERS AS 
OCCURRING IN THE LAST SCflLE CALL. THEY PROVIDE THE 
DATA RANGE AND PHYSICAL SIZE OF THE DATA AREA TO 
THE ROUTINES.

DEL IS THE INTERl/AL <IN DATA UNITS) OF THE ANNOTATION 
TICK IF DEL<=o AND NFMT>0 THEN ONLY THE MAXIMA AND
MINIMA OF THE DATA AREA ARE ANNOTATED.

IP IS THE INTERNAL BETWEEN EACH LABELING OF THE TICK 

MARKS. IF IP. <-.1 THEN EACH TICK MARK LABELLED.
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SIZE IS THE HEIGHT < IN PLDT UNITS> DP THE CHRRRCTERS 

USED IN ANNOTATING THE RXI S .

FMT IS AN RRRRY CONTAINING AN OBJECT TIME FDRMflT 

CHARACTER STRING. IP NFMT IS ZERD> FMT MAY BE RNY 

DUMMY VRLUE.

NFMT IS THE NUMBER DF RESULTRNT CHRRRCTERS CREATED BY

THE "WRITE"ING DF THE FMT FDRMflT. RESTRICTION: 
NFMT.<=.£Q.

FILE CONTROL..

THE USER MRY CHANGE THE LOGICAL. DEI/ICE NRME DP THE 
OUTPUT FILE BY USING THE PLOTTING SYSTEM ENTRY PLTFIL. 
PRINCIPAL. USAGE DP THIS ENTRY ARE PDR PLOTS ALWAYS REQUIRING 
R SPECIFIC PLOTTER RND CREATION DP "FLASH" PILES. TD
EXECUTE PLTFIL:

CflLL PLTFIL<DEV»FIL»EXT»ND>.

PLTFIL MRY BE CALLED ONLY HHILE THE PLOTTING SYSTEM IS NDT 

IN AN SCALED STRTE.

PLTFIL PRRRMETER DESCRIPTION.

DEV IS PRDM 1 TD 6 flSCII CHRRRCTERS TD BE USED RS R 

LOGICAL OR PHYSICAL DEVICE NRME OF THE PLOTTING

OUTPUT PILE. DEFAULT LOGICAL OUTPUT DEVICE NRME is 
PLOT.

FIL IS FROM 1 TD 3 flSCII CHRRRCTERS TD BE EMPLOYED RS R 

DIRECTORY DEI/ICE NRME PREFIX. IF FIL=0 THEN "PLT" 

ASSUMED.

EXT IS FROM 1 TD 3 flSCII CHRRRCTERS TD BE EMPLOYED RS R 

DIRECTORY DEVICE NRME EXTENSION. IF EXT=0 THEN 

"DflT" ASSUMED.

ND IS FILE SEEUENCE NUMBER USED RS R 3 DIGIT SUFFIX TO 

THE FILE NRME. IF NDXQ THEN SEEUENCE NUMBER NOT 

RLTERED. THE VALUE IS INITIALLY ZERO.

IF OUTPUT IS TO BE R DIRECTORY DEVICE ''lE. DISK) THE 

OUTPUT FILE IS GENERRTED WITH R DEFAULT NRME DF *

PLTxxx.DflT

NHERE XXX i.FILE SEQUENCE NUMBER) IS INITIALLY ZERO RND 

INCREMENTED BY 1 FOR ERCH NEW OUTPUT FILE DURING THE JOB. 

IF THE USER IS MERELY EMPLOYING PLTFIL TD FORCE OUTPUT TO R 

SINGLE PLOTTER DEPENDENT DEVICE LIKE THE TTYj
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CRLL PLTFIL C TTV ? 0? 0?-1> 

is ftDEEUftTE. NDTE THRT NONE DF THE PLOTTER OUTPUT DEVICES
IS ft DIRECTORY DEVICE.

"FLftSH" PLOTTING.

IN PRODUCTION PLOTTING? ft PORTION DF THE PLOT MftY 

REMftIN CDNSTftNT FROM ONE PLOT TO ftNDTHER. IT MftY EE 

DESIRftBLE? ESPECIftLLY IF THE CDNSTftNT PORTION DF THE PLOT IS 

COMPLEX? TO CREftTE ftND SftVE THE PLOTTER CDMMftNDS DF THIS 

SECTION ftND MERELY COPY FROM THIS SftVED FILE TO THE ftCTUftL

PLOT FILE WHEN NEEDED. THIS PROCESS IS DEFINED HERE ftS 
"FLRSHING".

BftSICftLLY? THE "FLftSH" FILE IS USUftLLY CREftTED ftS ft 

SEPftRftTE JOE EY EXTRftCTING THE CDNSTftNT PORTION DF THE PLOT 

GENERftTION CODE FORM THE DRIGINftL PRDGRftM ftND? USING PLTFIL? 

ROUTE THE PLOTTING OUTPUT TO DISK. THE DRIGINftL PROGRftM IS 

THEN MODIFIED EY REFLftCING THE DRIGINftL CDNSTRNT PLOTTING 

CODE WITH ft CftLL TO THE SYSTEM COPYING ROUTINE FLRSH. IT 

SHOULD EE NOTED THftT THE FLftSH FILE MUST EE GENERftTED FOR 

THE SftME PLOTTER THftT IS EMPLOYED WHEN THE FLRSH ROUTINE IS 

CftLLED. TO EXECUTE FLRSH:

CRLL FLRSH <BEV? FIL ? EXT ? MD>.

FLRSH PftRftMETER DESCRIPTION.

THE PftRftMETERS HftVE THE SftME USftGE ftS DESCRIBED IN THE 

PLTFIL CftLL.

CHftRftCTER STRING JUSTIFICRTION.

IT IS OFTEN DESIRftELE TO DETERMINE THE NUMBER DF 

CHftRftCTERS ftND REMOVE LEftDING ftND TRAILING ELftNKS FROM ftN 

UNKNOWN CHftRftCTER STRING BEFORE PLOTTING. TYPICRL USftGE 

WOULD EE PROGRftMMftTIC INPUT DF STRING DftTft FOR TITLING WHICH 

WILL CENTERED DN THE PLOT. THE ROUTINE LF-JUST IS PROVIDED 

FOR THIS PURPOSE ftND IS EXECUTED ftSZ

CRLL LFJUST(STRNG? N> 

DN ENTRY STRNG is ft STRING OF N CHftRftCTERS ftND UPON RETURN
THE CHftRftCTERS IN STRNG ftRE LEFT JUSTIFIED <ND LEftDING 

ELftNKS) ftND N IS THE NUMBER DF CHftRftCTERS EXCLUDING TRftlLING 

BLftNKS.
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EXAMPLE PROGRAM.

THIS IS A SIMPLE PROGRAM TO DEMONSTRATE SEVERAL OF THE 

COMMON CHARACTER AND LINE PLOTTING METHODS AND THE SCALING 

OF THE PLOT TO AN ARBITRARY OBJECT TIME SELECTED PLOTTER. 

THE RESULTANT PLOT IS SHOWN IN FIG. 2.

DIMENSION XD <2> 9 YD <2> > XS <4> > YS <4> » XX CO/49) * Y CO/49)
DRTR XD 5 YD/ 0 . j 6 . £83 1 353 >-!.>!./
DRTR XS 5 YS/2+ 0 . * 1 . ? 3* 0 . j 1 . > 0 . / 

C 
C REQUEST PLOTTER NUMBER

TYPE 10 
10 FDRMflK' ENTER PLOTTER N0.='j$)

RCCEPT £0? IPLTR 
20 FORMRTa) 

C 
C SELECT PLOTTER RND GET EDRRD SIZE

CRLL PLTSET<IPLTR»XBD»YBD»0> 
C 
C RELflTIVE SCRLING

XS<4>=flMINl <6. -.XBD)
YS<4>=RMIN1 <6. ?YBD>
XS<1>=XS<4>-1. 1
YSa>=YS<4>-l. 1 

C
C SCRLING CRLL

CRLL SCfiLE<XD»YD>XS>YS>4> ICDDE> 
C 
C QUIT IF ERROR

IF aCODE.NE. 0> GO TO 40 
C 
C CRERTE RRRRY OF SINE VfiLUES

DO 30 1=0? 49
XXa>=FLORTa>+. 1282283 

C 
C EXRMPLE OF CONTINUED LINE CRLL

CRLL LINE<XX<I> >CDS<XX<I» >!»!»!> 
30 Y<I>=SIN<XXa» 

C 
C PLOT SINE CURVE RRRRY

CRLL LINE<XX*Y*50>0*0> 
C 
C POST SINE CURVE POINTS

CRLL CHflR<XX* Y>2»50» 1> . 03 » 0. > 0. j 0-> 
C 
C LRBEL RXIS

CRLL XRXIS<XD>YD!.XS!..2*5» . 09> " <F4. 1> '    4>
CRLL YRX I S < YD ? XD ? YS    . 1 5 1 0    . 09 9 ' <F4 . 1 > ' 5 4>
CRLL NERTLN
CRLL CHflR  :'. <XD <1> +XD <2> > ^. 5-. YD <1> 9 * VfiLUE' 9

CRLL CHflR <XD> <YD <1> -»-YD <2» ^. 5? x flMPLITUDE x 9 
1 9»2».12»1.5706>-.54».5>
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CflLL CHflRa. 9 . 1? ''PLOT EXflMPLE 1 '' * 14* 7> . 
1 0. ;  0. 9 0. > 

C 
C DONE PLOTTING

CflLL ENDPLT<0> 
GD TD 60 

C
40 TYPE 50
50 FDRMflT-::- CflNNDT SCflLEO 
60 STOP 

END

-1

VALUE

PLOT EXAMPLE /
FIGURE £. RESULTANT PLOT DP EXAMPLE PROGRAM.
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PLOT OF PLOT SYSTEM CHARACTER SET.

000 0 0
001 D D
002 O O
003 O O
004 X X
005 X *
006 + +
007 - -
010 Y Y
011 XX
012 X X
013 A A
014 V V
015 * *
016
017
020
021
022
023
024
025
026
027
030 ° *
031 # *
032 $ *
033 - -
034 » »
035
036 <; £
037 £ £

040
041 I /
042 " *
043 # #
044 $ $
045 X X
046 & £
047 '
050 ( (
051 ) ;
052 * *
053 + +
054 , ,
055 - -
056 . .
057 / /
060 0 O
061 1 ;
062 2 2
063 3 J
064 4 4
065 5 5
066 6 6
067 7 7
070 8 5
071 9 9
072 : ;
073 ; ;
074 < <
075 = =
076 > >
077 ? ?

100 8 £
101 A A
102 B 5
103 C 0
104 D D
105 E £
106 F F
107 G £
110 H H
111 I /
112 J J
113 K /T
114 L L
115 H M
116 N /V
117 0 0
120 P P
121 Q 0
122 R R
123 S S
124 T T
125 U U
126 V I/
127 W W
130 X *
131 Y Y
132 Z Z
133 C [
134 \ \
135 3 J
136 t /
137 * *

140
141 a a
142 b b
143 c c
144 d c/
145 e e
146 f / 
147 9 9
150 h /i
151 ! /
152 j y
153 k k
154 1 /
155 m m
156 n n
157 o o
160 p yo
161 q q
162 p r
163 s s
164 t t
165 u u
166 v v
167 w w
170 x x
171 y y
172 z z
173 < C
174 1 /
175 > ;
176 - -
177
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